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PUBLIC NOTICES PUBLIC NOTICES 





te Director - General, Cy, of Liverpool. 

"Lambeth pPevgetment, Betveten e TO ENGINEERING Comte ACTORS. 
roa ambeth andon, S.E. 1, invites Corporation invite TENDERS for th ENGI- 
hi ‘pt KS The Engineer NE E PRING WORK spantend at the propo ‘eed ( “ENTRAL 


ut 760 TONS of BRIDGE WORK TOWEL LAUNDRY at BURROUGHS GARDENS 





Tenders due ist May, 1931, in London Plans, specification, and form of Tender may be 
and Bombay ——_ obtained on application to the Baths Manager, 75, 
Forms of Tender available from the above at a fee of Dale-street, on payment of One Guinea, which will be 


8., which » wil net be returne 5500 ~ ~ eturned on receipt of a bona fide Tende 
Ath de PRINCIPAL CONTENTS OF THIS ISSUE. "Kenda mast be codane gut cnlel ap ta. the 
offic nvelope provide addrease o n Tow 
Northa mpton Poly technic ARRANGED FOR CARD INDEXING. Clerk. Municipal Buildings, Liverpool, ‘and endorsed 


INSTITU Tz. “Tender for Kugineering,"” and delivered by letter 





ST. JOHN-STREET. E< —»~—— post not later than Tuesday, the 17th of March, 1931. 
7 The Corporation do not bind themselves to accept 
A COURSE OF vou R LECTURES the lowest or any Tender 
WALTER MOON, 


DIELECTRICS: -* ~ Clerk. 

A REVIEW OF RECENT RESEARCH ON The Metallurgist. Liverpool, 23rd February, 1931 aes. 
PROBLEMS OF iiNSU LATK a _ , 

By L. HARTSHORN, Esq., D.Sc., A in é.8., D.14 THE ENGINEER, 27 - 2- 31. - aes 
(Natinnal Paysical Laburatory), —e (‘ity and County of Kingston- 

The lect Comenensing = unt. f 4 ° ” WATER AND GAl oo MENT. 
e lectures wi dea wit t » oO o 2AS 
a sbeseetion. power k oo in ‘aheaduaiban ttt. Vector Methods of Studying Mechanical DUNSWELL PUMPING STATION 


dielectric strength, &c., and will be particularly APPLICATIONS are INVITED for the POSITION 














addressed to those concerned with the manufacture Vib 1 of DRIVERS and FITTER at the above station. 
and industrial applications of insulating materials. 1 rations. (P 230) Applicants must be not more than 40 years of age, 
FEE FOR THE COURSE. 5 and Drivers must be competent engineers, capable of 
: ? a OO THE ENGINEER, 27 - 2 - 31. taking charge of the Pumping Plant, consisting of 
8. C. LAWS, M.A., M.Se., ——— two sets of 350 B.H.P. ** Brotherhood Still *’ Engines 
6507 Principal. and Deep Well Pumps with various Auxiliary Plant. 
Applicants must have had practical workshop expe- 
. . aS 4 ° rience and be able to carry out all running repairs. 
Tniversity of London. British Industries Fair—No. III. «. 236) “One ‘Driver, will, In aAdition, ‘have, to act. as 
A COURSE of FOUR LECTURES | on THE ENGINEER, 27 - 2 - 31 Of the meters, counters, fed coasamption, e., be 
*“ HARDNESS AND HARDENING” will be given haat ae a responsible for stores, and generally supervise the 
by Dr. W. ROSENHAILN, F.R.S. (Superintendent of ee ees running of the station. 
the Metallaray Department in the National Physical The wages of the positions will be :— 
saereert e of ate 51. a goras A Th M t 7 Chargeman Driver 350 per annum 
scnor OF MINES, Prince Consort-road, §&.W. 7, on ) . oe , 
MARCH 2nd, 9th, 16th, and 23rd, at 5.80 p.m." At ames otor Ug. (P. 244) ig Ee ws ge 
the first lecture the chair will be taken by Professor » Bwomwee pa ££ Qo —_=ae oes cen ech cdage seats af 49 thamen 
4 yeh A a ae. bat D..M. - - ad 8 . Professor —- SHE ENGINEER, 27 - 3 - 81. Drivers will work shift oun he 
o etallurcy in paverete tern illus ———— . 
, appointed will be required to pass a medical examina- 
trations ADMISSION FREI 8 WiTnouT Th TICKET. tion and will be subject to the Corporation Super- 
. annuation Scheme and the Unemployment Insurance 


6539 Academic Registrar Institution of Mechanical Engineers. (P. 281) Acts. Houses will be provided adjoining the station, 


for which rent will be charged. 








. ~ 67 ree > ' "[oER erie ¢ plications. stating age and experience, must b 
Re nares Hindu University THE ENGINESR, 87 - 8 - 31. ad iressed to the Chairman of the Water and Gas Com. 
’ — mittee and delivered at the Waterworks Offices, Alfred 
ENGINEE RING COLLEGE Gelder-street, not later than 5 p.m. on Wednesday, 
. ° ° the 11th March, 1931 
WANTED, UNIVERSITY PROFESSOR of MECH ‘ 
ANICAI ENGINEERING Salary Rs 1000 to The Fulham Generating Station. (P. 234) ~ . yr 7 Engineer 
ts. 1500 per month, rising by annual increments of naeiath  denmemiinniaimse Alfred Gelder-street. H . . . 
Rs. 50 Starting salary according to qualificatior THE ENGINEER, 27-2- 31. : th Febrt ry 1031 6585 
The Professor appointed will be required to teach a ne 
Mechanical Engineering subjects, including design, up 
) the standard of Hu ¢ Degree in Engineering ‘7 : : wR 
of first-class Culversitien and. Technical Culleses ' ‘Younty Council of Middlesex 


the West. Fe and hove ehout Siem pense’ axpe- The Sheffield Trade Commission's / APPLICATIONS are INVITED for a TEM- 


rience in the teaching of engineering subjects Know- PYRARY ASSISTANT, with prospect of permanency, 











leige of Indian vernac ilar languages is unnecessary for a DRAUGHTSMAN capable of designing and detail. 
; ( ~ lates o—_- by the t ~ py = Council - = | eport. (P. 244) ing Steel Bridges Preference will be given to one 
ve interviewe ry re undersigne’l a enares in Apri with works drawing-vffice experience 
or in Engiand some time in May or June Single 7 >, ENGINER 27 9 « Salary six guineas per week 
first-class boat fare to Bombay and siuele first-class THE ENGINEER, 27 - 2 - 31. Applications, stating quatifications and experience, 
= a Ses from Bombay to Benares will be given to should be sent to the undersigned not later than 
the profess.r appointed Wednesday, the 4th March, 1931. 

The gentleman appointed will be required to join . A. DRYLAND, C.B.E., M. Inst. C.E., 
on or —~¥> ay Ist and to execute a five years A Micrometer Water Level (P. 248) County Engineer and Surveyor. 
agreement in the first instance - ° Middlesex Guildhall, 

The University grounds cover an area of two square Tr > Pwomwee ™ ¢ Westminster, 5.W. 1 
miles and the situation is healthy. The sports of the THE ENGINEER, 27 - 2 - 31. l4th February, 131 6546 
University are well organised and the social life is —_ —= 
quiet, but pleasant Hill stations, such as Darjeel 
ing. Mussoorie, Naini Tal, Simla, can be easily 


( tity of Nottingham. 
d PUBLIC BATHS 
fhe Public Baths Committee invite APPLICATIONS 


reached from Benares. ot timontale, a International Steam Table Conference. wp. 2:2, 


melical certificate and a photograph, with the names 






















































of two gentlemen for reference. should be forwarded to THE ENGINEER, 27 - 2 - 31. for the POSITION of MANAGER of one of their 
the Principal so as to reach him at Benares not later Establishments, which includes Swimming Bath, 
than April 5th, 193) , . : : : Slipper Baths, Washhouse and Filtration Plent 
a CHARLES A. KING, Applicants must have had previous experience of 
Principal, Engineering C llege. — the management of Public Baths and Washhouses, be 
: Benares Hindu University (India —- well acquaintei with the working of Filtration Plants 
tenares, January, 1931 Ps00 and be a qualified Engineer 
3 INDEX TO ADVERTISEMENTS, PAGE 77. | «.icii'csis'vic! i! Seti 4 
> M4 ‘ ; re € « ] s t » 5 
[iddlesex Education Com- , . Government and Other Officers’ Uierannuation “Act, 
MITTEE pass ¢ ation. 
ASSISTANT SECKETARY (TECHNOLOGY Candidates must not be more than 40 years of age 
REQUIRED, to commence on or near Ist May, 1931, House, coal and light will be provided 
an ASSISTANT SEC RE TARY, having special know PUBLIC NOTICES PUBLIC NOTICES Applications, with copies of not more than three 
leige of technical education and with experience in | recent testimonials, stating age, qualifications, expe- 
courses leading to National Certificates in Electrical | ‘ - rience, present position and salary rejuirei, endorsed 
and Mechanical Engineering and in Building Con ‘itv of Chichester | NQouth Indian Railway Com- | “* Baths Manager,” to be sent to me not later than 
struction ‘ ° = * the 16th March, 1931 
It is desirable that candidates should have had both ( WATERWORKS PUMPING STATION | * PANY, LIMITED : W. J. BOARD, 
te es and ers eo y P the Town Council of the City of Chichester invites t a. Divewers & are prepared to receive TENDERS Tr idhall. N , Town Clerk 
re appointment will be subject to satisfactory | TENDERS for NEW GEARING, Coupling their 140) “ of « . iia ain ne Guildha ttingham, 
1 ry ——_ ation s : ary sr £25-£800 . H.P. Suction Gas Engine, and triple ey + armel to (1) ri PaRTs = AIN LIGHTING CELLS 24th February, 1931 6583 
1 «6«oMcer = appointer would come within the! replace the existing gears, having a ratio of approxi- | < tr yr a — . —_—— —— 
Superannuation Scheme of the County Council or, if mately 44 to 1 To be double helical type and esse (2 eed os —y ~ . TRAIN LIGHTING CELLS 
satictying the necessary requirements, the Teachers | atk cot. oma to be cation te enltable cates | speci 20d, Sheet, Separators >ickmansworth and U xbridge 
Superannuation) Act, 1925 Further details and form of Tender may be obtained the ¢ pons and Ksme uf seader will be available VALLEY WATER COMPANY 
Forms of application, which may be obtained by | from the City Engineer, Mr. Frank J. Lobley, | ®% the Company's Offices, 91, Petty France, West : , eR R : 
sending a stamped addressed foolscap envelope to the ‘Ez friars. N , ¢ Chic * | minster, 5.W. 1. KNGINEEK and MANAGER REQUIRED for the 
en A.M. Inst. C.E., Greyfriars, N_rth-street, Chichester fenders, addressed to the Ch: aera above Company. Salary £750 per annum. with house 
= Tiet Mi; rch “0 r es es ae ee Se tenders, markes ** Tenaer for Gears,’ tu be! of the & uth Indian : Railway Comp = ree ; Applications stating age full particulars ‘ot 
da 21s ar o3 Gal a : a bem - _ outh dig te d mpany, Jimi . oa a. os parvicuss o 
ay, arch, - - wesnen ac livere q ot mr Ome 2 iste than Noon on | marked “Tender for Spare Parts Train Lighting qualifications and experience, together with copies of 
: Secretary The le a) A > "7 aa ~y on — Cells (Misceilaneous),”’ or as the case may be, with the | *2ree recent testimonials, should be sent 
Edue atic ” Offices H ‘ be LOWESS OF any Sener BOL RecEsAriy accepted. name of the firm tendering, must be left with the | >&°Tet a f the Company, L. B. LINNETT, F 
G se-4 s.W a J. W. LOADER COOPER, Ese., undersigned not later than 12 Noon on Frids 24 an >», Ironmonger-lane, London, E.C. 2, t 
rat George-street, 8.W. 1 — T Clerk | 13th March, 1931. a FEGey. 88 | the vith March. Envelope to be marked “* 
own erk. i) arch, 4 4 ave n » be pa e 
jn . East-street, Chichester, | The Directors do not bind themselves to accept the | #4 Manager.’ 
Mhe poten Universitv of 24th February, 1931 6601 lo re or any Tender idea — 
BEI FAST . oa —-. which will not be returned, will be made 
Ss of 5s., for each copy of each specification. 
{APPLICATIONS are INVITED for the LECTURE ™* .~. aie ~ SITUATIONS OPEN Page 2. 
SHIP in CIVIL ENGINEERING y . . . vAD, 
Salary £450, with contributory pension atford Joint Hospital. » Managing Director. SITUATIONS WANTED, Page 2. 
Applications to be received before 20th April, 1931 ENGINEERING WOKK 91, ne ha 8.W.1. 
. a 0 ‘ , - =. re ——a - - » ™ " s i iste 2 
Further information may be obtel ned f= The Watford Joint Hospital Board invite TENDERS 25th February. 1981 ene AUCTIONS, Page 78. 
— . sal from competent firms for the following WORKS at . 
6576 : Secretar y their Hospital, Lower Rickmansworth-road, Watford, : EDUCATIONAL, Page 2. 
Herts :— | 
‘ Secrion A.—The Installation of a Central Hot | MISCELLANEOUS, Page 2. 
orough of Scarborough. Water Heating Scheme with direct-fired boilers or Sale. 
y NEW PREMISES. ARTERIAL ROAD and electric circulating pumps. Approximate DRAGLINE EXCAVATOR MACHINES. PATENTS, Page 4. 
} EAST BLOCK. , radiator surface 5000 square feet Owing to the approaching ee ee of the Lioyd 
The Town Council of Scarborough is prepared to Secrion B.—A Central Independent Hot Water | Barrage Cauals, varivus types aud sizes uf Steaw BUSINESSES and PREMISES 
receive TENDERS for the following WORK in connec Supply Plant. consisting of direct-fired boilers, | aud Diesel-driven DRAGLINE EXCAVATORS, with For Sal 
tion with the abov storage cylinder and circulating pumps spares and subsidiary plaut, are available now or in (For e, ete... Page 78. 
(a) STRUCTURAL STEELWORK ; Section C.—A Water Softener and Storage Tank | the near future FUK SALK. The machiues are all in 
(b) CONCRETE FLOORS worked on the lime and soda process. gvod working cundition, and each type may be FOR SALE, Pages 4 and 78 


Firms wishing to Tender are requested to send their | persunally inspected at work. 
names to the Crerk to the Board, stating the section Full details of types, specifications, working out MACHINERY, &c. WANTED, Page 2. 
and with references to similar recent work executed by | puts, wurking rates, fuel consumption, &c., sale 


Plans, specifications, general conditions, &c., can 
be seen at my office, but forms of Tender, bills of 
quantity and specifications, are obtainable only at the 











, » aso ons oj. | them. price and other information availabl ES, Pag 
oo « a Vice 7 es Se Plans and particulars of the intended work can be | inquirers oa application iow ailable to bona fide AGERCI 8. 
S.W. 1, where plans may also be seen. a oF Am ey eg Mr THE EXECUTIVE ENGINEER, FOR HIRE, Page 2 
s Tenders, in an envelope provided, to be road, atunr, ‘Wel ‘apt -* 39, Carlton- Dragiiues Division, , 
Mee reat n Nomtae M eae yes: Bt later | Tie Board do not bind themselves’ to accept the sty — WORE WANTED, Fuge 10 
The Council do not bind themselves to accept the | }oWest or auy Tender. india, 
loweet or any Tender. R. A. GODMAN, Cc. 3. C. HARRISON, : 
HARRY W. SMITH, 6.5.0.5. , Acting Cierk to the ars Joint Hospital Chief =. Livyd Barrage and F Ad P R 
oroug ngineer oarc Canals Construction. ) , 
Town Hall, Scarborough, oe 4 s Bank Chamber Karachi, - or advertisement ates see 
25th February, 1931. 6594 . High-street, Watford Herts. 6584 Dated 27th January, 1931. 6494 Leader Page. 
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SITUATIONS OPEN 
COPIES oF Trestrwontats, NOT ORreInaLs, UNLESS 
SPECIFICALLY REQUESTED. 
W ANTED by Firm of Engineers’ Merchants, a 
REPRESENTATIVE for the sale of good 
specialities. First-class ary, expenses and com- 
mission and good prospects to suitable applicant who 
would be willing to invest up to £2 in fully 
secured debentures in business.—Address, P819, == 
Engineer Office. P819 





YHIEF INSPECTOR REQUIRED for Motor Car 
‘actory in Midlands. Give full qualifications, 
age and salary.—Address, 6592, The Engineer Office. 
6592 A 





C-m™s of WORKS REQUIRED at Once for 
/ Asbton Keynes Water Supply. Main Laying, 


Reinforced Concrete Reservoir and Pumping 
Station. 
Applicant to submit particulars of previous 


experience and three recent references. Salary £7 

per week inclusive. 
Apply PARKER, PEARSON and ROSS 

HOOPER, Consulting Engi Chi bh 


6596 A 








es in the Heavy Motor Lorry Repair Work 
QUIRES a MAN to introduce and look after 

the Diesel Engine side, London wr Tr Box 380, 

©. J. Walkers, 24, Coleman-street, 6597 A 








training. 


tutorial purposes. 


Guide To Success’ 


knowledge and experience. You 
TRAINING WHEN YOU ENROL WITH 





Instructive Information 


about The T.1.G.B.’s Tutorial Staff 


Naturally a Student is keenly interested in the qualifications 
and talents of the men who will actuall 
In this connection it is to 

T.1.G.B.’s list of Authorities and Specialists—one of the largest 
bodies of engineering instructors in the world—contains only the 
names of men who are employed by The T.I.G.B. for purely 


You can inspect these names on pages 5 to 7 of ‘“‘ The Engineer's 


The T.I.G.B. that many men—pre-eminent in their spheres and 

recognised specialists in their subjects—have combined to give 

to students, through The T.I.G.B. ay oe courses, the benefit of their unique 
T. 


Write to-day for “‘ The Engineer's Guide to Success "’—128 pages—containing the widest selection of 
engineering courses in the world, and mention the branch, post or qualification that interests you, 
The T.1.G.B. guarantees training until successful for the one fee. 


THE T.1.G.B. 
76, Temple Bar House, London, E.C. 4. 


be concerned in his 
stressed that The 


* and it is @ source of intense gratification to 


AIN, THEREFORE, 
THE T.1.G.B. 


AUTHORITATIVE 


(Founded 1917) 








anor CLase PLANT and MAINTENANCE ENGI- 
EER EQUIRED for extensive works in 
North Mid &, 


Successful applicant will be required to Supervise 
Sconomical Running and Maintenance, Electric Weld- 
ing er Power Presses of all descriptions, Machine 
Tools, &c. 

Address fully, gy experience, 
cost reductions effected, salar 
elosing recent photograph. ¢ 6561, 


details of any 

required, and en- 

e Engineer Office. 
6561 A 





F° LLY Qualified British ENGINEER REQUIRED 

for Oil Palm Factory in Malaya and Estate Light 
Railway. Will be requi to supervise economical 
running and maintenance. Practical works experience 


and of steam boilers, engines and a, including 
hydraulic presses, essential. Kno — ledge of chemistry 
a recommendation. Four years’ contract. Usual leave 


on compietion. Salary equivalent to £490 per annum 

witb annual increases. Free bungalow and first-class 

passage out and home.—Address, fully stating expe- 

— age, and where educated, 6570, The } ee 
ce. 


RODUCTION ENGINEER REQUIRED for Manu- 

facture of Steel Windows. Only first-class men 

will be considered, who have had extensive experience 

in actual introduction of highly efficient production 
and ennias methods. 

Knowledge of the trade an advantage, but not 


tial. 

Address, stating age, salary required, fullest 
details of experience and enclosing recent saeeeeen. 
6562, The Engineer Office. 








7JOUNG ENGINEER, who Desires to Enter an 
Re -y' in which his Mech — knowledge can 
be used to advantagce.— Apply to B.A.L.M. Co., we 
Underhill-street, London, N.W.1. 659 
ANTED., 


V rienced in Cranes.—State age, 
salary required to GRAFTON and CO., 
Bedford. 





ASSISTANT DR Yo Expe- 

experience. and 

Vulcan Works, 
6578 A 





\ JANTED, BLAST-FURNACE and STEELWORKS 

DRAUGHTSMAN for London Office of Consult- 
ing Engineers. Only fully qualified men need apply. 
State age, experience and salary required.—Address, 





6595, The Engineer Office. 6595 a 

I RAUGHTSMAN, Experienced in Small Turbines 
and Centrifugal Pumps. Designing ability and 

initiative essential. Glasgow district. State age, 


experience, technical geucetien, and salary required.— 


Address, 6577, The Engineer O 6577 A 





1 eas DRAUGHTSMAN and DESIGNER 
IRED for large Works near Woolwich, 

a to General Engineering and Plant Work, 
Heavy and HYDRAULIC Machinery, and with expe- 
rience of Estimating. 

First-class men only need eget. 

Address, stating age, required 
details of experience, 6598, The bs Tesinear Off 
N ECHANICAL DRAUGHTSMAN, with Good Expe- 
b rience of Machine Design for new Foundry 
Moulding Machinery. Liverpool district.—Address, 
stating age, experience, and salary required, e. -_ 
Engineer Office. 6579 


full 


ei 598 A 


oe 








SITUATIONS WANTED 





M.1.MECH. E., Young, College and ist Class 


. ae. shops, design an experience, 
now bold executive —. — PRO- 
GRESSIVE CHANGE ; class references. — 
Address, 6599, The Engineer Office. 6599 B 





RIDGE DESIGNS and DETAILS to Pass Ministry 
i of Transport requirements, work done at bome 
or in office; refrs., 20 years’ experience.—J. B. R., 
34, St. Mary’s-road, London, 8.E. 25. P835 B 





MECH. ENG. (Senior) SEEKS 

18 years’ exp. generating, 
engines, I.C. a8 = fuels, oil and coal, power 
transmission ; Coastal town for prefer- 


ence.— Address, Pasi, The Engineer Office. 1B 


er and 
CHANGE ; 





NGINEER (28) REQUIRES POSITION on Boiler- 

“4 house staff. Accustomed to the erection, opera- 
tion, and maintenance of large w.t. boiler units. 
Excellent training, university education. Home or 
Abroad.—Address, P827, The Engineer Office. P827 B 





~NGINEER, Practical, Energetic, SEEKS RESPON 
SIBLE POSITION, Experience 4 years works 
manager, 15 years m/s foreman, motor works, labour 
estimates, tool design; middle age. Moderate salary. 
—Address, P823, The Engineer Office. P823 B 








JNGINEER SEEKS APPOINTMENT. Modern 

‘, boiler-house experience. turbines, maintenance 
pumps, instruments, testing, &c. Educated, efficient, 
energetic, young.—Z.X. 256, acon’s, Fenc ry 
avenue, London. 02 B 

NACTORY IMPROVEMENT ENGINEER, 
k A.M.LM. DISENGAGED. food, 


Steam, 
chemical, structures, mechanical handling. Finest refs., 
28 years’ experience. Moderate terms by job or time. 

Address, P836, The Engineer Office. P836 B 





ARINE ENGINEER, Age 26, DESIRES Respon- 
M sible POST ashore. Extensive experience with 
M.A.N., Krupp and Sulzer Diesel engines, ist Class 
B.0.T. Certificate. Has held chief engineer's — 
Will undertake maintenance or erection.—Address. 
P825, The Engineer Office. P825 B 





ECHANICAL ENGINEER (31), 9 Years British 
M railway abroad, sound D.O. and test experience, 


economical works management, maintenance of boilers 


and steam plant, specialised in use of oil fuel, fluent 
Spanish, DESIRES POSITION of TRUST.—Address, 
P828, The Engineer Office. P828 B 





BORASBOAL ENGINEER (26) DESIRES POST: 
years apprenticeship, ist Class Honours 


Degree, * years sahseyuent works management expe- 
rience, keen and ambitious ; 
\ddress, P812, 


first-class testimonials.— 


The Engineer Office. P812 B 

















SITUATIONS WANTED (continued) 


EDUCATIONAL 





ECHANICAL ENGINEER (26) SEEKS Progres- 

sive or responsible POST; railway worksbop, 
drawing-oftice and general engineering 
Excellent technical knowledge 


N 


running shed, 

inspection experience. 

and splendid references. 
Address, P832, The Engineer Office. Ps32 B 





*TRUCTURAL and MECHANICAL ENGINEER (23), 

works, D.O. and sales experience, DESIRES 
SALES POSITION abroad. Excellent ‘Teferences. 
Address, P834, The Engineer Office. P834 6B 


()xford C Correspondence College, 
UMONT HOUSE, OXFORD. 
THOROUGH POSTAL PREPARATION FOR: 
reat a Pass and Honours. 


A.M.LM.E., 
and also Electrical, Structural, Aeronautical, Auto- 
mobile and Marine Engineering Examinations. 
w Fees—payable monthly. 50 Tutors. Individual 
attention. Textbooks loaned. 
Prospectus from the Secretary. 








RAUGHTSMAN DESIGNER SEEKS POSITION ; 

16 years’ exp. in petrol, H.S. Diesel and com. 

chassis, &c. High quaiifications.—ROBERTS, Bram- 
field House, Erdington, Birmingham. P3829 B 





(28) SEEKS BERTH: 5 Years 

workshops and 5 years D.O., jig and tool design 
and mechanical technical training, mathematics, lead- 
ing firms.—EK. W. H., 12, Waterhouse-street, Chelms 


RAUGHTSMAN 








ford, Essex. 26 B 
EDUCATIONAL 
| (Jorrespondence (jourses | 
OF J 
PREPARATION 
FoR TES . 
}z#minations 
of or THE 
INST. OF CIVIL ENGINEERS. 
INS Ly OF eaCeASmAt ENGRS. 
INST. OF STRUCTUR fon ee 
UNIVERSITY OF LONDON, 


ARE PERSONALLY COZDUCTED BY 


Mr. Trevor W. Phillips 


B.Se., Honours, Engineering, London Gaver ty. 
‘Asacc. M. Inst. C.E., A.M.I. Struc. E., M.R 
F.R ReAS Chartered Civil Eacincer. o 
For full particulars and advice, apply to :— 
36, Dace Sraeer, LIVERPOOL. 
Lowpon Orrice :>—65, Cuancery Lanz, W.C. 2. 


| 





URVEYING AND LEVELLING.—EXCELLENT 

OPPORTUNITY to ACQUIRE thorough Practical 
INSTRUCTION.—Address, EB. MOUL, Hollybank, 
Woking. P720 £ 


AGENCIES 





LECTRICAL and MECHANICAL ENGINEERS 
will CONSIDER SOLE SCOTTISH AGENCY for 
reputable Firms Manufacturing Power Plant Equip- 








ment.—CRAIG, ENDE ERSON and CO., Ltd., 93, 
Hope-street, Glasgow, C. P787 pb 
ONDON FIRM SPECIALISING IN SALE 


4 OF RAILWAY APPLIANCES, particu- 
larly overseas, with an established house in 
India staffed by competent Engineers and world- 

| wide connections, is in good position actively to 
work one or two a vase. 
The Engineer Office Ps 


in Resins Touch with octane, 
&ec., WISE to REPRESENT 


ONDON FIRM, 
Contractors, 





Com- 
expeTience, time 
Ps21, The 
P821 D 


REPRESENTATION in the London 
basis.— Address, stating 
now represented, 


area. 


MAKER of Bright Boits and Nuts, Screws, Reneti. 
| tion Work.—Z.E., 192, ¢/o Deacon’ 8, Fenchurch 
| avenue, London. 6556 D 
| 
| . = ESTABLISHED MACHINE TOOL and TEST- 
| ING MACHINE MAKERS DESIRE wtive 
| 


mission 
established, companies 
Engineer Office 


GERMAN FIELD RAILWAY FACTORY 
|SEEKS FINANCIALLY SOUND FIRM 
jas AGENT for GREAT BRITAIN. 
| Possible participation in stock. 

Also AGENT for EXPORT. 
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A Seven-Day Journal 


London Tube Improvements. 


In our issue of September 5th, 1930, we mentioned 
a number of improvements that were to be made to 
London’s tube services. This had reference largely 
to the Piccadilly line. The Underground Railway 
Company is now seeking powers by means of a Bill 
in Parliament to extend another line. The Bakerloo 
section of the London Electric Railway has the 
Elephant and Castle as its present terminus. Per- 
mission is required to extend the line to Camberwell 
Green. If Parliament accepts the Bill, a new line 
will be laid for a length of 1} miles and two new 
stations will be built. One of them will be the terminal 
station at Camberwell Green and the other will be 
constructed at the junction of Albany-road and 
Camberwell-road. It is stated that the cost of the 
scheme is estimated to be about £1,875,000, and it 
is hoped that the necessary powers will be granted 
by August 3lst next. If this should be the case, it 
is believed that the new line should be open for 
traffic towards the end of 1933. This scheme, it is 
thought, will give employment for about two years to 
about 4000 men. 


An Armstrong-Whitworth Development. 


At the recent staff dinner of the Armstrong- 
Whitworth Scotswood and Close Works and the 
Walker Shipyard, held at Newcastle-upon-Tyne, 
Lieut.-Colonel P. D. Ionides, the vice-chairman of the 
company, made an interesting statement with regard 
to the future development of the oil engine depart- 
ments at the firm’s Scotswood Works. As already 
recorded in our pages, one part of the works has been 
specially laid out for the economic production of oil- 
electric locomotives of the Armstrong-Sulzer type, 
and the company has now under construction three 
“mobile power stations,’ each of 1700 horse-power, 
and an oil-electric locomotive of the same output for 
the Buenos Aires Great Southern Railway Company. 
Quite recently the Armstrong-Whitworth Company 
had come, Colonel Ionidies announced, to an agree- 
ment with the Saurer Company, of Switzerland, with 
a view to manufacturing high-speed heavy-oil engines 
of the Armstrong-Saurer type for road transport 
vehicles. A new company, known as Armstrong- 
Saurer Commercial Vehicles, Ltd., had been formed 
to take charge of this special department of the firm’s 
business, and a fully equipped works was being laid 
out at Scotswood. The heavy-oil engine-driven lorries 
would be made in standard sizes from 4 tons and 
upwards. The engines will all be made at the Scots- 
wood Works, while practically all the other parts 
which may be required for the lorries can be supplied 
by the various other departments of the Armstrong- 
Whitworth group of undertakings. 


H.M.S. Brilliant. 


A NUMBER of ships in the Royal Navy have borne 
the name of the “ Brilliant ’’ since the seventeenth 
century. The most famous was the third of the 
name, a 36-gun frigate built at Plymouth in 1757. 
During her career she took part in various engage- 
ments off the French and Spanish coasts. The 
“* Brilliant’ which was launched in 1891 was a 
cruiser of 3600 tons, and was employed during the 
Great War in carrying out bombardments of the 
Belgian Coast. The latest ship to bear the name is a 
destroyer of 1330 tons displacement, which has just 
completed her acceptance trials off the mouth of the 
river Tyne. She was built by Swan, Hunter and 
Wigham Richardson, Ltd., at the Wallsend shipyard, 
and is the thirty-ninth vessel of this type to be con- 
structed by the firm. H.M.S. “ Brilliant ’’ is propelled 
by two sets of geared turbines designed to develop 
34,000 S.H.P. which were built by the Wallsend 
Slipway and Engineering Company, which also con- 
structed the boilers. Her armament comprises four 
guns of 4-7in. calibre, and seven smaller guns, besides 
eight torpedo tubes. She completed her trials very 
successfully and it was found that she had a liberal 

of power in hand. On their completion she 
left for Chatham. We understand that H.M.S. 
** Bulldog,” a sister ship to H.M.S. “ Brilliant,’’ will 
shortly be completed. 


Tyne Trade. 


On Monday last the accounts for the year 1930 
were presented to a meeting of the Tyne Improve- 
ment Commission at Newcastle by Mr. Francis Pitman, 
Chairman of the Finance Committee. He said that 
in spite of the acute depression during the year, which 
resulted in small trade returns, the Commission had 
been able to produce a surplus of £19,000. That was 
achieved without allowing any equipment to become 
impaired and after meeting all commitments. In 
spite of the fact that revenue was less by £75,000 
than that for 1929, the Commission had to 
reduce charges by an amount equivalent to £12,000 
in a full year. Although coal shipments from the 
Tyne had declined very considerably, there were some 
very pleasing features in the mineral export trade. 





Markets in Finland and the East and West Indies 
had been extended, and though the volume of trade 
had been a little less in 1930 than in 1929, it appeared 
that the market had become stabilised. As far as 
shipbuilding was concerned, he said that the gross 
tonnage launched in 1930 was 323,750, which was an 
increase of 52,000 tons over the figures for 1929. 
The number of vessels was smaller, but the average 
size—6000 gross tons—was a record for the port. 
The Tyne had increased its proportion of the total 
output of the United Kingdom from 18 per cent. in 
1929 to 22 per cent. in 1930. It had the second 
largest output of the shipbuilding centres, and had a 
greater increase of output than any other. It was 
the only port on the North-East Coast to show an 
increase. 


Coal, Oil and Freights. 


WHEN he addressed the Coal Trade Luncheon Club 
in London last Monday, Mr. Walter Runciman 
painted a somewhat gloomy picture of the position 
of trade. He said that shipping freights were some- 
thing like 27 per cent. below the 1913 level, and that 
so many berths were already occupied that it was 
difficult to find a place in which a ship could be laid 
up. The River Tyne Commissioners had issued a 
notice that they could not allow another laid-up ship 
to enter the Tyne. He declared that the shipment of 
coal abroad had been declining continually during 
the last few years, and that every month saw an 
increase in the number of ships that had to go out 
in ballast in order to bring home full cargoes. If 
British shippers had not cut freights right down, 
the 5 million tons of coal exported to Germany last 
year would not have been sold. In fact, freights 
were so low that it was possible to land coal in 
Hamburg more cheaply than at Westminster, and 
the same thing applied to the Baltic and the 
Mediterranean. Mr. Runciman stated that when 
she used coal the ‘“ Mauretania’’ burned enough 
fuel to keep one mine in continuous operation, but 
the internal combustion engine had improved so 
much that oil now competed very seriously with coal 
as a fuel. He wished. that some of our Ministers 
would realise that if coal could be put on a level with 
oil, the number of unemployed would be reduced by 
50 per cent. He thought that the mania for spending 
money on building new roads was part of the cause 
of our financial embarrassment, and declared that, 
nationally, it would have been better to have spent 
£450,000 upon experiments in the use of pulverised 
fuel than on any by-pass road. 


Mr. Harry Footner. 


THE death on the 21st instant, at the age of ninety- 
one years, of Mr. Harry Footner, removes from us the 
acknowledged “‘father”’ of the permanent way of 
the London and North-Western Railway, and there- 
fore of what it was quite safe to call “ the finest track 
in the world.”” There is, however, a further honour 
to Mr. Footner’s credit, which, moreover, is one of 
wider influence than his improvements in permanent 
way. We refer to the fact that he originated gravita- 
tional shunting. Whilst it is true that at Jarrow on 
the North-Eastern, at Accrington on the Lancashire 
and Yorkshire, and at other places, advantage had 
already been taken of the fact that the line was on 
a rising gradient to use the ascent as a means for 
assisting the shunting movements off the ascending 
line into the sidings, Mr. Footner went further. In 
1873, at Edge Hill, Liverpool, he laid on 40 acres of 
land, the eastern end of which was 35ft. above rail 
level and the western end 5ft., two series of sidings 
in grid-iron fashion, into the first of which wagons, 
received from the docks, were let down out of a shunt- 
ing neck and sorted into “districts... Thence the 
wagons passed into the second series, where they 
were sorted into station order, and so formed into 
complete trains. Mr. Footner retired from the position 
of chief engineer for permanent way, London and 
North-Western Railway, in 1902, on reaching the age 
of sixty-two, and, after a membership of forty-five 
years, resigned from the Institution of Civil Engineers 
in 1912. 


Dover Harbour Improvements. 


As a part of the scheme about to be undertaken 
for the improvement of the Dover Harbour, the 
Harbour Board has now decided to remove the two 
block ships, the “Livonian’’ and the “ Spanish 
Prince,” which were sunk at the western entrance 
to the harbour in the early days of the war in order 
to prevent submarine attacks. The ships have 
already been examined by divers, and if the weather 
permits work will be begun next Monday. The 
first operation after the gantries have been removed 
will be to pump out the ballast. The Harbour Board 
has spent about £12,000 on extra plant, and the whole 
of the work will be carried out under the direction 
of the Dover Harbour Master, Captain John Iron. 
Work has also been begun at the shore end of the 
Admiralty Pier, with a view to giving deeper berths 
for the cross-Channel steamers. In this connection 
it is of interest to record that the fourth and last of 
the new Belgian cross-Channel steamers for the 
Ostend-Dover service has just completed her trials, 
on which she easily exceeded her contract speed 





of 24 knots. Like the previous three steamers of 
the “ Princess Astrid” and “ Prince Leopold "’ class, 
she has a length of 340ft., with a beam of 48ft., 
and is propelled by geared turbines, steam being 
supplied at a pressure of 390 lb. per square inch 
and 600 deg. Fah. total temperature by Babcock 
oil-fired boilers. The new ships are designed to make 
the voyage from berth to berth in less than 3 hours. 
At a later date the Admiralty Harbour at Dover 
will also be dredged, provision thus being made for 
larger ships. 


The Steel Industry and Protection. 


SPEAKING at the annual meeting of the National 
Federation of Iron and Steel Manufacturers, held in 
London on February 19th, Sir Peter Rylands called 
attention to the fact that in 1929 this country pro- 
duced only 8 per cent. of the world’s consumption of 
steel, as compared with 30 per cent. in 1885. It could 
be argued, he said, that the great development in the 
manufacture of steel on the Continent during recent 
years had been largely based on the free entry for 
their products into the British market, which con- 
tinental makers enjoyed. The loss to the British 
makers of a considerable part of the home market had 
had the effect of checking expansion and of increasing 
steel makers’ difficulties in maintaining their position 
among the world’s suppliers. He felt satisfied that 
with the assistance of the security afforded by an 
adequate protective tariff the British steel industry 
would eagerly pursue a policy of rationalisation and 
expansion, and that it would obtain an increasing 
proportion of the world’s trade. Ten million pounds 
of new capital attracted to the steel industry under 
those conditions would be of far more value to the 
country than one hundred million pounds spent on 
relief works. 


Salesmanship at the British Industries Fair. 


Art a luncheon of the Incorporated Sales Managers’ 
Association, which was held at Olympia on Wednes- 
day last, February 25th, Sir Francis Goodenough, 
who presided, criticised strongly the salesmanship 
at the British Industries Fair. He asserted that 
manufacturers did not appreciate sufficiently the 
importance of salesmanship. Anyone, he said, who 
had gone through the London and Birmingham 
sections of the Fair and had made business inquires 
would agree that manufacturers had in many cases 
failed to realise that it was no use exhibiting the best 
goods British workmen could produce unless they 
sent salesmen properly equipped to answer inquiries 
and to take orders. He had evidence confirming his 
own observations that the salesmanship at the Fair 
was far below what it should be if manufacturers 
were to obtain full value for the expenditure they 
incurred. Sir Charles Higham, who also spoke, agreed 
that salesmanship was our national trouble, and said 
that if British salesmen wanted an example, they 
could find it in the Prince of Wales. He confirmed 
from his own observations that while manufacturers 
sent their best goods to the Fair they did not send 
their best salesmen. 


Railwaymen’s Pay. 


At the annual general meeting of the Great Western 
Railway Company, which was held at Paddington 
last Wednesday, the Right Hon. Viscount Churchill, 
the chairman of the company, referred at some length 
to the question of railwaymen’s wages. He said that 
the company’s application to the Wages Board for a 
reduction in salaries and wages and the replies of the 
various unions had been submitted to the Board 
between January 17th and February 17th, when the 
inquiry closed. Our readers will remember that we 
dealt with the evidence put before the Board week by 
week in this journal. In connection with salaries, 
Viscount Churchill remarked that it was only fair to 
say that officers and members of the staff receiving 
more than £350 per annum had not had their salaries 
or wages increased to the same extent as the rest of 
the staff. Such salaries had no recognised scale of 
automatic increase, and during bad times increases 
were sometimes subject to long periods of deferment. 
Although the position of such grades was therefore 
different from that of the others, the companies, with 
a view to economy, were reviewing the maximum 
salaries fixed for each position in 1919, at which time 
the war maxima were adjusted. An all-round reduc- 
tion of the salaries of the higher grades was also being 
considered. The applications before the National 
Wages Board had clearly shown the need for reduc- 
tions if the financial position of the railways was to 
be improved, and the figures submitted had demon- 
strated clearly that without a substantial reduction 
of wages costs the railway companies would be 
unable to continue the policy of assisting industry by 
quoting exceptional rates. In this connection he 
stated that approximately 100,000 new exceptional 
rates had been recorded in the Company’s books. 
This was an increase of more than 30 per cent. 
compared with the year 1929. Considering that the 
Board of Trade figures showed that the level of 
wholesale prices was only 12 per cent. above the 
pre-war level it was not unnatural that there should 
be a demand that the railways should reduce their 
charges. 
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Vector Methods of Studying 
Mechanical Vibrations. 
By PROFESSOR DAVID ROBERTSON, D.Se. 
No. I. 


1. INTRODUCTION. 


ALMOST as a matter of course the student of 
alternating electric currents draws a vector diagram 
to illustrate his problem, but in the study of 
mechanical vibrations the use of such diagrams 
seems to be neglected by all but an occasional teacher 
here and there—notably Kennelly! in his study of 
the telephone diaphragm. It is the aim of these 
articles to advocate a more general adoption of the 
vector method and to illustrate its merits by setting 
forth its application to some common problems. 

A vector diagram often serves as a convenient 
means of deriving the formulz required for numerical 
computation, or it can give a graphical solution if 
drawn to scale. But its real value lies, not there, but 
in the clear mental picture which it gives of the 
phase relationships between the quantities involved. 

This mental picture has given an understanding of 
the laws of A.C. to a host of students whose mathe- 
matical equipment is quite inadequate to let them 
grasp a purely analytical treatment, and there is no 
reason why a knowledge of mechanical vibrations 
should not be equally general. Even the genuine 
mathematician cannot despise the help to be derived 
from a vector diagram. 


2. ELEMENTS OF A VIBRATION. 


A vibration may be defined as a continuous to 
and fro change on opposite sides of some state of 
equilibrium ; with mechanical vibrations we have 
such changes in the displacement from the mean 
position, in the velocity, and in the acceleration of the 
vibrating body, and also in the forces applied to it. 

The greatest value on either side is conveniently 
referred to as the “ peak,”’ or “ crest,”’ value. In 
certain cases it is termed the “‘ amplitude,” but 
in other cases this name is used in a slightly different 
sense. 

We have a “ steady vibration ’’ when the same set 
of changes is repeated over and over again, always 
in the same time. That set of changes is the “* cycle,” 
which may be considered to begin at any point, 
but usually at a zero value, and is completed when 
the conditions first become identical in every respect 
with those at the beginning. The time taken to per- 
form the cycle is the “‘ period,” and the number of 
cycles gone through per unit time is the “‘ frequency.” 
Note that “‘ cycle’ and “‘ period” are not the same 
thing, the latter being the time taken to go through 
the former. 

With a ‘“‘transient’’ vibration the successive 
crests get smaller and smaller, until the vibration 
finally disappears. Strictly speaking, such a vibration 
is not cyclic, as it never returns exactly to the same 
conditions as it had, but it is both customary and 
convenient to regard it as a cyclic vibration whose 
cycle is continually diminishing. A pendulum whose 
motion is maintained by a clock gives a familiar 
example of a steady vibration ; the same pendulum, 
free from the mechanism, gives a decaying vibration, 
but often the rate o: decay is so small that over a 
limited period we may look upon the vibration as 
a steady one. 

The particular point of its cycle at which the 
vibration happens to be at some chosen instant of 
time is its “‘ phase,’”’ at that instant. Two vibrations 
are “‘in phase”? when they are at corresponding 
points of their cycles—such as the positive crests— 
at the same instant, and in “ antiphase *’ when they 
are half a cycle apart. As a rule, the difference 
between in-phase and antiphase is only a matter 
of the particular conventions made as to sign. 

When two vibrations are out of phase with one 
another one is “ahead,” or “leading, and the 
other “behind,” or “‘lagging.”” In the particular 
case in which the phase difference is a quarter cycle 
they are “‘in quadrature,” one being in “ leading 
quadrature’ with respect to the other, which is in 
“* lagging quadrature ” with respect to the first. 

The ‘‘ wave form ” is the shape of the graph showing 
the change of the quantity concerned during one 
cycle. If this form be different for two vibrations, 
the “ phase difference ’’ may not have a very definite 
meaning, for the result will depend upon the particular 
points chosen for comparison. A comparison of the 
peaks may give a different phase relationship from 
a comparison of the zeros, and if we decide upon the 
latter as the correct measure, we are met with the 
difficulty that there may be a number of zero points 
in each cycle. 

3. THe Crock Vector D1aGRAM. 

Just as time is measured by the rotation of the 
hands of a clock, so we can denote its passage by the 
rotation of a line about one end; the line, having 
direction, is a ‘‘ vector,” and the diagram is a clock 
vector diagram. But, somehow, we have all agreed 
that the hands of a clock go the wrong way round 
and we make our vectors revolve in the opposite 
direction. 


1 See “ Electric Vibration Instruments ” (New York, 1923), 
and the earlier papers referred to therein. 











The projection of the vector on some fixed reference 
line will wax and wane as the vector revolves. 


| amplitude or phase velocity, or both, p can be made 


It | to perform any kind of vibration whatever. When the 


thus performs a vibration whose frequency is equal | scale, the position, and length of O P at some par- 
to the speed of rotation of the vector, and whose | ticular instant, and its mode of rotation and shrinkage, 
crest value is equal to the length of the vector when | are fully specified, everything about the vibration is 


that length is constant. This vibration is a change of 
length, but by a suitable choice of scale it may be 
used to represent any kind of change whatever. 

In Fig. 1,? O P is such a rotating vector and O p 
is its projection on the reference line B B’; g=P OH 
is its phase at the instant considered, OH being 
drawn at right angles to B B’. The angular velocity 
of the vector is the rate of change of the phase angle, 
and we shall, therefore, call it the “‘ phase velocity ” ; 
it is denoted by w. ; 

To avoid long phrases, we shall refer to the 
“projection of the vector on the reference line” 
simply as its “‘ projection,” and to all lines drawn 
parallel to the reference line as “ vertical,”’ although, 
in fact, B B’ might be drawn in any direction. Lines 
such as O H, which are at right angles to B B’, are 
“horizontal.”” The length of the vector at any 
instant is the “‘ amplitude ’’ at that instant. Unless 
the contrary be stated, wherever the word “ vector ”’ 
is used in the following, it denotes a vector whose 
direction represents the phase of a vibration. 

The direction of the vector changes continuously 
as time proceeds, and in this way represents the change 
of phase. It has nothing whatever to do with the 
actual direction of the quantity whose vibration 
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| known; thus the vibration is completely represented 
by the vector. 
| The relations between the quantities are 


eme.tfadét..... 3-01 
=9,+. t, if w be constant 3-02 
O p=O P xsin 9p=O P xsin (wt+9,) . 3-03 


when w is constant. 

The mean phase velocity for the whole cycle is— 

o=2 x/T,=—2 xf 3-04 
where T, is the period and f the frequency of the 
vibration; 9, gives the position of O P at the instant 
from which time is counted. If the zero of time be 
chosen when O P is passing O H, then 9,=0; it is 
usually convenient to make this true for one of the 

vectors in a diagram, say, the displacement vector. 


4. Vector ADDITION. 


When a number of vectors are drawn so that each 
one begins where the previous one ends—see Fig. 2— 
we get an open polygon with the arrows pointing the 
same way round it. The closing side of this polygon, 
taken the other way round, is the “ resultant ”’ or 
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FIG. 4. DISPLACEMENT, VELOCITY,& ACCELERATION VECTORS. 


“Tue Excinece” 


is being represented. Suppose that quantity to be 
the displacement of the bob of a pendulum from 
its central position ; the direction of the displacement 
is horizontal—almost—during the whole cycle, but 
the vector makes a complete revolution whilst the 
bob goes through one cycle to and fro. 

In certain problems, directions have to be taken 
into account as well as phases, and it is possible to 
make double conventions by which the diagrams 
represent phase when looked at with one eye, and 
direction with the other, but the result, too often, is 
only confusion, and it is much better to employ 
separate diagrams for the two ideas. 

Any other vector through O, such as O P’, which 
has its outer end at the same level as P, would have 
the same projection as O P. Consequently, a vector 
drawn to represent some given quantity may be drawn 


in any direction provided it has the correct length, | 


or of any length not less than the projection required, 
if it be drawn in a suitable direction. There is, how- 
ever, only one position at each instant which would 
be consistent with some specified manner of rotation, 


such as uniform rotation, if we stipulate that the | 


vector must not be horizontal except at a zero point 


® 


‘** vector sum ”’ of the given vectors, which are them- 
selves the “‘ components” of this resultant. Every- 
one is familiar with this as applied to forces, &c., 
where the vectors are actually drawn in the directions 
of these forces. We shall now show that the same well- 
known rules apply when the directions of the vectors 
are used to represent phases of vibrations. 

Since the projections of equal parallel lines are 
themselves equal, the projections of the component 
vectors are not altered by drawing them so as to form 
a polygon instead of all radiating from one point. 
Hence it is obvious from the diagram that 


Projection of resultant=algebraic sum of the pro- 
jections of the components. 


In other words, an equation which is true vec- 
torially for the amplitudes must also be true alge- 
braically for the projections. This law holds true when 
the vectors rotate, even when the polygon changes 
shape because of differences in the phase velocities 


| of the several vectors or because of changes in the 


so as to rule out vectors of infinite length. Uniform | 


rotation is generally the most convenient, and is to 
be assumed if nothing is said to the contrary. 

Changes in O p can be brought about by the rota- 
tion of O P, by changes in the length of O P or by 
both together. 





® Fi 
author's articles on “‘ The Theory of Pendulums and Escape- | 
ments ” (Horological Journal, Vol. 71, pp. 11-16, September, | 
1928). 


Thus by suitable changes in the | 


length of some of them. 

The converse statement, that any equation which 
is true algebraically for the instantaneous values repre- 
sented by the projections is also true vectorially for 
the amplitudes represented by the vectors, is commonly 
true, but not always. Thus, in Fig. 3, R is taken 


| away from the free end of the last vector of the polygon 


but level with it. OR is not the vectorial sum of 
the vectors of the polygon, although its projection 1s 
equal to the algebraic sum of their projections. In 


. 1-5 and most of the relative text are taken from the | most cases, however, if the equation be true alge- 


braically at every instant, it will also hold vectorially 
for the amplitudes. It is only when the polygon 
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is changing its shape that it is necessary to scrutinise 
the conditions before this statement is made. 


VELOCITY, AND ACCELERATION 


VECTORS. 


5. DISPLACEMENT, 


With mechanical vibrations we have to deal with 
the displacement, of the vibrating body from its mean 
position, with itv velocity, with its acceleration, and 
with the force acting on it. Each of these quantities 
goes through its own cycle, and each has its own 
vector in a complete vector diagram. 

In Fig. 4, O X is the displacement vector and O z 
the displacement at the instant to which the diagram 
refers, to some chosen scale. At this instant the 
point X on the diagram is moving in a direction 
parallel to O V at a rate represented by the length of 
OV. If OV be divided into vertical and horizontal 
components, the latter does not affect the position 
of the point z, whose velocity is thus the same as the 
vertical component of OV. Now, the velocity of z 
represents that of the vibrating body; hence O V 
is the vector whose projection gives the velocity of 
the vibrating point at each instant, and is therefore 
called the velocity vector. 

OV is made up of two components. One ow X 
at right angles to O X---where X is the amplitude of 
the displacement represented by O X—due to the 
rotation of O X, and the other, « X along X O is 
caused by its shrinkage. « is the fractional rate of 
decay of the amplitude at this particular instant. 

Thus, the amplitude of the velocity is 


V =(w?+a?)? X a 2 5-01 
and it lies ahead of OX by the angle (90°+¥), 
where- 


tan Y=a/w 5-02 


We thus have the law : 


The rate of change of a quantity which is repre- 
sented by the projection of a vector whose phase 
velocity is « and whose fractional rate of decay 
is a, can be represented by another vector having 
the same frequency, of («#*-+«*)! times the ampli- 
tude and (90°-+ Y) ahead in phase, where tan )= «/w. 


The acceleration is the rate of change of the velocity 
and can be represented by a third vector O A, 
derived from O V in the same way as O V was ob- 
tained from O X ; but the « and w are now the values 
applicable to the velocity vector and may not be the 
same as for the displacement vector. 

The simplest type of vibration is that whose 
vectors rotate at constant velocity and retain con- 
stant lengths; « and ¥ are then zero. This is the 
simple harmonic motion or sine vibration. Another 
fairly simple case is that in which « is constant as well 
as @, but not zero. This is the shrinking sine vibra- 
tion. In each of these cases the three vectors—dis- 
placement, velocity, and acceleration—have the same 
constant phase veiocity, and A/V is the same as V/X. 

(To be continued.) 








Institution of Mechanical Engineers. 


Tue eighty-fourth annual general meeting of the 
Institution of Mechanical Engineers was held at 
Storey’s-gate, London, last Friday, February 20th. 


Tue Late Str CHARLES PARSONS. 


Before proceeding with the business of the evening, 
the President, Mr. Pendred, paid a tribute of respect 
to the memory of the late Sir Charles Parsons, and 
expressed the sympathy of the Institution with Lady 
Parsons and her daughter, and other members of 
Sir Charles’ family, in the great loss which they had 
sustained. Sir Charles, he said, was the greatest 
pioneer in steam engineering since the days of James 
Watt and Trevithick, and with their names and with 
those of Savery, Newcomen, and Stephenson, his 
name would hold in the pages of history a place of 
equal fame and honour. It would be a constant 
pride to the inhabitants of this country that it was 
given to an Englishman to carry on the great tradition 
of engineering progress which those early pioneers 
had established. The world as a whole was the loser 
by Sir Charles’ death. Every nation in which the 
comforts and convenience of mankind were valued, 
and in which the facilities for their multiplication, 
which were directly due to the steam turbine, were 
appreciated, would join with Great Britain in doing 
honour to one whose service to humanity was beyond 
computation. He asked those present to stand for a 
few moments in silence as a mark of respect to the 
most famous engineer of his age. 

The meeting then proceeded to consider the 
Council’s annual report, of which we append a 
summary :— 


ANNUAL REPORT OF THE COUNCIL. 


The Council’s report for the year 1930 showed 
that during the twelve months there had been a net 
increase of 261 in the membership roll, and that the 
total number of members on December 3lst was 
11,006. At the Institution examinations held in 
April and October, 106 candidates passed the student- 
ship examination and 338 the associate membership 


general meetings of the Institution, seven informal 
meetings were held at which the average attendance 
was sixty-one members and visitors. A new branch 
of the Institution—the Southern Branch—was formed 
to cover Dorsetshire, Hampshire, and Sussex. The 
first meeting of this branch was held on January 8th, 
1931, under the chairmanship of the President, Mr. 
Pendred. The Institution now has nine branches. 
Examinations for National Certificates and Diplomas 
in Mechanical Engineering were held at 107 technical 
schools and colleges in England, and were attended 
by 2080 candidates. Asa result of these examinations, 
786 ordinary and 302 higher certificates and 39 
ordinary and 26 higher diplomas were awarded. 
In Scotland 93 candidates offered themselves and 
received 46 ordinary and 13 higher certificates and 
19 higher diplomas. In Ireland there were 47 candi- 
dates and the awards were 15 ordinary certificates 
and one higher certificate. From these figures it 
would appear that of the Scottish candidates approxi- 
mately 84 per cent. were successful, of the English 
55} per cent., and of the Irish 34 per cent. Two 
developments of the National Certificates and 
Diplomas scheme became effective during the year. 
Under one, provision is made for the awarding of 
ordinary and higher National Certificates to foundry 
apprentices aspiring to positions as foundry engineers. 
Under the other, officers of the Royal Air Force taking 
the engineering course at Henlow may be awarded 
National Diplomas (Air) in Mechanical Engineering. 
For the Alloys of Iron Research Committee, a 
body in which the Institution and other learned 
societies are jointly interested, work was continued 
at the National Physical Laboratory under Dr. 
Rosenhain. An investigation of the equilibrium 
diagram of the iron-silicon system was completed, 
and progress was made with the difficult investiga- 
tion of the alloys of iron with chromium and of iron 
with manganese. For the Cutting Tools Research 
Committee, Mr. E. G. Herbert completed his investi- 
gation of the hot hardness of modern tool steels 
and alloys, and has carried out preliminary tests on a 
method of treating tool metals by rotating magnetic 
fields. The Joint Marine Oil Engine Trials Com- 
mittee carried out shore and sea trials on the engines 
of the t.s.m.v. “‘ Polyphemus.’”” The Committee's 
report on these trials is to be presented before the 
Institution on April 24th. The Steam Nozzles 
Research Committee presented its sixth and final 
report in February, 1930. The nozzle tester, suitably 
sectioned, has been presented to the Science Museum, 
South Kensington. During the year the Council 
appointed a Welding Research Committee to study 
modern methods of welding ferrous and non-ferrous 
metals, with primary reference to pressure vessels. 
Mr. W. A. Stanier is the Chairman of this Committee, 
and Mr. L. W. Schuster will act as reporter. Work 
for the Wire Ropes Research Committee was carried 
out at Woolwich Polytechnic under Dr. Scoble. 
Comparisons were made of ropes used over chilled 
and ordinary cast iron pulleys and over pulleys cast 
in different alloys. Researches conducted in university 
laboratories with the assistance of the Institution 
covered supercharging in high-speed petrol engines, 
stresses in cams, rollers, wheels, and worm gears, 
and the creep of metals under torsion and direct 
stress. In connection with the researches on creep, 
it may be recorded that for certain steels at tem- 
peratures as high as 500 deg. Cent. a stress can be 
found at which the creep is definitely less than one 
hundred millionth of an inch per inch per hour. 
Experiments made to determine the possibility of 
inter-crystalline corrosion at temperatures of this 
order have yielded distinct evidence of such corrosion. 
On the financial side the accounts show that the 
Institution had a revenue of £34,168 and an expendi 
ture of £34,034. 
Mr. Cully congratulated the Institution on having 
passed the 11,000 mark in its membership roll, but 
said that in his view the rate of progress was nothing 
like what it should be. It had taken four years to add 
a thousand to the total number of members. He 
suggested that membership of the Institution should 
be made more attractive and less expensive. Reply- 
ing to Mr. Cully, Mr. Pendred said that while it was 
desirable that the number of members should increase, 
it was still more desirable that the quality of the 
membership should be maintained. 
The Secretary announced the result of the ballot 
for membership of the Council, and in accordance 
therewith Mr. Pendred vacated the presidential chair 
in favour of Lt.-Col. E. Kitson Clark. In asking him 
to take the chair, Mr. Pendred remarked that Colonel 
Kitson Clark’s family had had a long association with 
the Institution, his grandfather and two uncles having 
been members of Council. Colonel Kitson Clark, 
acknowledging the members’ welcome, said that his 
grandfather had known George Stephenson fairly 
well and Robert Stephenson quite well, and that it 
was in Kitson and Co.’s foundry at Leeds that the 
late Sir Charles Parsons had carried out some of his 
earliest experiments. Continuing, he mentioned that 
his grandfather had been the 155th member of the 
Institution, and that the total length of time for which 
members of his family had been members of the 
Institution was 155 years. Further, up to that night 
he himself had been an engineer for 155 x 100 days. 
A vote of thanks to the retiring President was pro- 
posed by Dr. Hele Shaw and seconded by Mr. E. R. 


expressed very great appreciation of Dr. Hele Shaw's 
action in attending the meeting and proposing the 
vote, in spite of the serious injuries following a motor 
ear accident from which he was still suffering. 


STRENGTH OF SPRINGS. 


The business of the annual meeting having been 
disposed of, two papers were presented for the mem- 
bers’ consideration. The first was by Messrs. Swan, 
Sutton and Douglas and was entitled “* An Investiga- 
tion of Steels for Aircraft Engine Valve Springs."’ We 
append a summary of this paper. 


Considerable trouble has been experienced by the failure of 
engine valve springs. These springs are of small volume for the 
duty they have to perform, and, in co uence, the stresses are 
high and only the best and most reliable steels can be used. 
Fractures are usually caused by fatigue and occur mainly at the 
end coils of the springs where, because of surging effects, the 
stresses are highest. Surging, as actually measured, may increase 
the normal or designed stress by 45 per cent. 

A preliminary investigation was devoted to obtaining the 
torsional fatigue range of steel wires suitable for springs, but was 
later extended to explore the discrepancies, and to some extent 
the reason for the discrepancies, between the torsional fatigue 
strength of the wires and the much higher fatigue strength of the 
material itself when surface defects were removed. The tests 
were made by subjecting the wires to fluctuating torsion, and the 
range of stress was chosen so that the minimum and maximum 
stresses were in the ratio of 1 to 4. This range is representative 
of the highest duty experienced by engine valve springs. All the 
wires were of 8 I.W.G. 

Tests were made on several steel wires commercially supplied 
to British Engineering Standard Specifications and including low 
and high-carbon, silicon-manganese, and cold-drawn carbon 
steel wires, and the fatigue ranges were determined on the wires 
as received and after undergoing heat treatments where applic- 
able. The results of the tests were disappointing and the fatigue 
ranges obtained were generally of a low order ; fractures appeared 
to be initiated by some serious defect on the surface, and in con- 
sequence the wires were apt to be erratic and unreliable in 
behaviour. 

At a later date some specially prepared wires were obtained, 
as, for example, a chrome-vanadium steel wire which had been 
manufactured by rolling down to fin. diameter, grinding the 
surface off until the diameter was jin. to remove defective 
material, and then finally drawing down to the size required. 
The results obtained from these wires were superior and more 
consistent than from earlier wires and the fatigue range was con- 
siderably increased. This particular steel could withstand for a 
very long period @ stress range in torsion of 9} to 38 tons per 
square inch. 

Further torsional fatigue tests of some of the wires were made 
after the surface had been removed by varying amounts so as to 
remove any defects present, and the results obtained were most 
marked, the increase in fatigue range being very considerable. 
Consistent improvement was noticeable as each few thousandths 
of an inch were removed until apparently the surface defects 
were practically eliminated. 

The general conclusion drawn from the investigation is that by 
care in preparation a reliable and high-quality steel wire can 
be obtained. Of more importance, however, is the fact that the 
fatigue qualities of a wire are much less than can be obtained 
from @ test specimen ground from the same wire, aad it is quite 
conceivable that a further 50 per cent. improvement is available 
in the material. 

The paper includes detailed particulars of the materials and 
test results with a table of the dimensions and stresses obtaining 
in standard valve springs. Diagrams are included to show the 
effect of surging and typical fractures are illustrated. Curves are 
also given which show the stress range permissible in the various 
wires tested and the improvement to be obtained by removing 
surface defects in the wire. 


The second paper, by Messrs. Batson and Bradley, 
was entitled ‘“ The Fatigue Strength of Carbon and 
Alloy Steel Plates as Used for Laminated Springs.” 
The following is a summary of it. 


It had been shown by tests carried out by the authors at the 
National Physical Laboratory that the limiting range of stress of 
the materia! in a complete laminated es was only from 22 per 
cent. to 40 per cent. of the range which the same material would 
stand when in the form of machined and polished specimens. 
Preliminary tests made in 1926 appeared to indicate the presence 
of a source of weakness in the outer skin of the plates of which 
the springs were composed. 

The tests, which formed the subject of the paper, were made in 

order to discover what improvement could be obtained in the 
fatigue resistance of spring plates by grinding or polishing them 
so as to remove the outer skin. Later, when an improvement was 
established, the tests were extended to find out if the “ surface 
effects "’ were caused by the heat treatment of the plates. Special 
machines, described in the paper, were constructed for the work. 
The tests were made on 0-6 per cent. carbon steel and silico- 
anese steel. The heat treatments were carried out under 
normal practical conditions by experienced spring steel manu- 
facturers. 
The results show that :—(a) The condition of the surface layer 
of spring steel plates was the principal factor in causing the 
fatigue resistance of complete laminated springs to be consider- 
ably below that which would be expected from the known 
mechanical properties of the material of which they were com- 
; (0) the thickness of the deleterious surface layer was 
small ; (c) only very slight improvement was effected by machin- 
ing the surface of the plates before heat treatment, thus indi- 
cating that such heat treatment produced the major part of the 
weakness. 


Dr. W. Rosenhain said that both papers made 
it clear that the surface of the steel was damaged by 
the heat treatment, but, while the National Physical 
Laboratory’s view as represented by Mr. Batson 
was that the surface effect was probably to be traced 
to decarburising during the heat treatment, the 
Royal Aircraft Establishment’s view, as represented 
by Mr. Swan, hesitated between ascribing it to 
decarburising, surface cracking or slag inclusions. 
Whichever view was adopted, it was clear that the 
heat treatment of material that was to be subjected 
to fatigue conditions was of very great importance. 
The difference in the resistance to fatigue between 
a steel heat-treated after machining and the same 
steel heat-treated before machining was greater than 
the difference between the resistance to fatigue of 
machined specimens of the worst and the best steels. 
It was, he submitted, a sheer waste to use high-grade 
alloy steels in the rough condition, as was frequently 
done. It was, no doubt, difficult or impossible to * 
remove the surface layer from steel parts after they 








examination or sections thereof. In addition to the 


Dolby. Mr. Pendred, acknowledging the vote, 


had been heat-treated. It was, for instance, next to 
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impossible to conceive how the surface layer might 
be removed from a heat-treated spiral spring. The 
alternative was to carry out the heat-treating process 
in such a way that the surface layer would not be 
damaged. If decarburising were the only cause at 
work affecting the surface layer, it would be easy 
to carry out the heat-treatment process without 
doing damage. It was, in fact, possible to heat- 
treat a specimen and produce a little carburising 
of the surface layer. But it was not definitely proved 
that decarburising was the sole cause of the damage. 
Cracking of the surface layer might also enter into the 
question. 

Colonel T. M. Hutchinson said that the papers 
constituted a valuable contribution towards securing 
the best use of materials. In rough service in the 
Colonies and India failures of laminated springs 
continued to occur. Complaints made to the vehicle 
manufacturers were passed on to the spring makers, 
who, in turn, referred them to the steel makers. 
The steel makers generally completed the vicious 
circle by alleging that the users had over-loaded or 
over-driven the vehicles. For a good many years 
past it had been the practice of high-class motor 
car firms to grind the leaves of their laminated | 
springs, but he was not certain whether that practice 
had been adopted because of the fact that, as revealed 
in the papers, the removal of the surface layer after 
heat treatment greatly improved the resistance of 
the material to fatigue, or whether it was done simply 
as a means of revealing any gross surface defect that 
might be present. 

Dr. H. J. Gough remarked that the papers seemed 
to invite the suggestion that some material other 
than steel might be tried for springs. At the National 
Physical Laboratory they were now testing one of the 
new beryllium bronzes for which much was claimed. 
He added that, while it was impracticable to machine 
off the surface of springs, current research was almost 
at the point of providing a practical workshop method 
of obtaining the full fatigue strength of the metal 
in the heat-treated condition. 

Mr. 8. L. Robertson pointed out that the internal 
stresses in a specimen exhibiting a composition 
gradient such as that produced by decarburisation 
must be different from those in a specimen having 
the same composition throughout, and that in that 


| the longer fibres. Again, it was not usual in devising 








fact there might be some explanation of the effect 
of heat treatment on the fatigue resistance of springs. 
Mr. C. E. Squire argued that some part of the 
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| The Second International Steam 
Table Conference.* 


discrepancy between the fatigue strength of a spring | 


and that of a machined specimen of the same metal 
was to be accounted for by the fact that the formulze 
ordinarily employed for calculating the stress in 
springs underestimated the stress. A spring was a 
most highly stressed engineering structure, and it 
was important to have a satisfactory method of 
calculating the stress in it. Employing the usual 
spring formule it had been found that the elastic 
limit of a metal as deduced from its behaviour as 
a coiled spring did not agree with the true elastic limit 
as found directly. There were other discrepancies 
of a similar kind, and they had all been traced to 
defects in the spring formule. These formule 
assumed that the stress was inversely proportional 
to the uncoiled length of the spring wire and that all 
the longitudinal fibres of the wire remained of the 
same length when the spring was compressed. 
Actually, the fibres which were nearest to the mandrel 
on which the spring was coiled were shorter than those 
farther away, and, as a consequence, the stress in 
them might be 10 to 15 per cent. greater than in 


a spring formula, to take account of the helical 
angle of the coils. Neglect of that angle led to 
an underestimation of the stress in the metal. He 
suggested that, all together, the usual formule in 
the case of a spring having a 9 to 1 ratio between the 
coil diameter and the diameter of the wire, led to a 
cumulative underestimation of about 20 per cent. 
in the stress. Some work done by the American 
Society of Mechanical Engineers’ special committee 
on springs had confirmed those deductions. 

The time remaining available did not permit either 
of the authors to reply to the discussion. 








Tue large open space at Paddington Station, between 
the Great Western Hotel and the buffer stops, known 
locally, we believe, as ‘‘ the lawn,” is to be converted into 
a circulating area, with the part nearer the hotel utilised 
for an extension of the hotel. In the centre of the latter 


| Te Second Steam Table Conference was held in 
| Berlin during the week commencing June 23rd, 1930, 
in continuation of the First Conference held in 
| London in July, 1929. 
| Verein deutscher Ingenieure, and there were present 
the following :— 

United States of America.—Dr. H. N. Davis, 
Hoboken; Dr. H. C. Dickinson, Washington ; Pro- 
fessor J. H. Keenan, Hoboken; Dr. F. G. Keyes, 
Cambridge, U.S.A.; G. A. Orrok, New York; Dr. 
N. S. Osborne, Washington ; C. B. le Page, New York, 
Secretary to the American Delegation. 

Great Britain —G. 8. Callendar, London; J. P. 
Chittenden, Rugby; R. Dowson, Newcastle; A. 
Egerton, F.R.S., Oxford; H. L. Guy, Manchester ; 
B. Pochobradsky, London ; I. V. Robinson, London ; 
F. Samuelson, Rugby ; Dr. G. Stoney, F.R.S., New- 
castle; D. V. Onslow, London, Secretary to the 
British Delegation. 

Czechoslovakia.—Dr. J. Havlicek, Witkowitz ; Pro- 
fessor L. Miskovsky, Prague. 

Germany.—Dipl.-Ing. W. Fritz, Berlin; Dr. H. 
Hausen, Munich; Professor Dr. Fr. Henning, 
Berlin; Professor Dr. M. Jakob, Berlin; Professor 
Dr. Osc. Knoblauch, Munich; Dr. W. Koch, 
Munich ; Professor Dr. R. Mollier, Dresden ; Pro- 
fessor Dr. W. Nernst, Berlin ; Dipl-Ing. G. Héhner, 
Berlin, Secretary to the German Delegation. 

Sweden.—I. V. Blomquist, Stockholm. 

Switzerland.—Professor Dr. G. Eichelberg, Ziirich. 

The Conference was opened on Monday, June 23rd, 
by Professor Dr. C. Matschoss, Director of the Verein 
deutscher Ingenieure, who, in his opening remarks, 
referred to the loss sustained by the Conference owing 

* Official Report received from the British Electrical and 
Allied Industries Research Association. 

+ The term “ international ” appeared in the 1929 report and 
has been here The proposal made in 1929 that the 
unit might receive international recognition by physicists has 
met with serious criticism in more than one quarter. The use cf 
the term “ international ” herein must not be taken as indi- 





will be an entrance to a common subway to the Metro- 
politan and the Baker-street and Waterloo Railways. 


cating acceptance of this i by Great Britain —E. B. 
Wepworeg, Director of the E.R.A. 5 


It was convened by the 
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to the death of the late Professor H. L. Callendar, 
F.R.S. It was continued under the chairmanship of 
Professor Dr. W. Nernst. 

After the necessary formal business had been com- 
pleted, it was decided, as in London in 1929, to form 
a small Committee to consider the actual revision and 
enlargement of the figures in the skeleton tables. This 
Committee consisted of the following representatives 
of the different delegations : 


United States of America.—-Dr. H. C. Dickinson, 
Professor J. H. Keenan, Dr. F. G. Keyes, Dr. N. 8. 
Osborne. 

Great Britain. 
I. V. Robinson. 

Germany.—Dr. H. Hausen, Professor Dr. M. Jakob. 

Czechoslovakia.—Professor L. Miskovsky. 

Mr. I. V. Robinson was later elected Chairman of 
the Committee. 

Some meetings of the Committee were also attended 
by Mr. Blomquist and Professor Dr. Eichelberg, and 
also by other members of the various delegations. 

The Committee held five meetings, and reported to 
the final plenary meeting of the Conference, which 
was held during the afternoon of Thursday, June 26th. 

Using the 1929 skeleton Steam Tables as a basis, the 
Committee had revised these Tables by the considera- 
tion of new experimental data, about which the 
different investigators had given short reports. 

Thus the Table of Properties of Saturated Steam 
had been enlarged by including values for the pro- 
perties of saturated water and steam at temperatures 
of 275 deg. and 325 deg. Cent. In the Table of the 
Properties of Superheated Steam, values of the specific 
volume and total heat had been inserted for tem 
peratures of 150 deg., 250 deg., and 350 deg. Cent. 
The additional experimental data available have thus 
made it possible to enlarge the skeleton tables so that 
they may serve as a more complete check to working 
tables prepared for the use of engineers. 

The tolerances, which are still retained, permit of 
flexibility in formulations made to serve as the basis 
for calculating complete working tables of the pro- 
perties of steam. In some instances smaller tolerances 
would have been justified by the close agreement of 
the different investigators, but it has been deemed 
advisable not to reduce the tolerances too much at 
the present stage, but to retain ample tolerances until 
such time as the various investigators are in still 
closer agreement over the whole of the field covered 
by the skeleton tables. 

The 1929 skeleton tables are superseded entirely by 
those attached to this report. 


G. 8. Callendar, A. Egerton, F.R.S., 


Units.—As in the 1929 tables, the following units 
have been used : 
Unit Symbol 

Length Metres m. 
Specific volume Cubic metres per kilogramme m.* kg 
Pressure .. Kilogrammes per square centi 

metre ae ~ te RN kg. ‘cm.* 
Temperature Degrees Centigrade , ? Cc. 
Total heat International kilo-calories, keal. kg 


which by definition equals 
1 kilowatt-hour 
860 
Conversion Factors.—No change has been made in 
the values of the various conversion factors adopted at 
London and fully detailed in the 1929 report. 


VALUES By DEFINITION. 


Two values given in the skeleton steam tables are 
taken as exact by definition and therefore no toler- 
ances are permissible. These are the values for the 
total heat of saturated water under its own vapour 
at 0 deg. C., arbitrarily taken as equal to zero, and the 
pressure of saturated steam at 100 deg. Cent., which is, 
by definition, equal to 1-01325 10® dynes per 
square centimetre (1-0332 kg./cm.*) in the svecifica- 
tions of the International Temperature Scale. 








Power Plant at Ruskin, B.C. 


(By our Canadian Correspondent.) 


ANOTHER step in the big expansion programme of 
the British Columbia Power Corporation was com- 
pleted recently with the bringing into production of 
the new hydro-electric plant at Ruskin in the initial 
stage, with an installed capacity of 47,000 H.P., 
and at a cost of 7,250,000 dollars. There is provision 
in the new power-house for the installation of a second 
generating unit of the same capacity, the present 
building being 172ft. long and standing 82ft. above 
the tail water, while foundations go 30ft. below. 
Eventually, the plant will be enlarged to a length 
of 298ft. for the addition of two more units, bringing 
the ultimate capacity of the plant to 188,000 H.P. 

Ruskin, therefore, is the second largest power 
development unit so far designed in the province of 
British Columbia. First in line stands the great Bridge 
River development now under way, which is also a 
project of the B.C. Power Corporation, and it will have 
an ultimate capacity of 600,000 H.P. Ruskin is the 
seventh hydro-electric plant to be completed in British 
Columbia by the B.C. Power Corporation, and is 
the company’s second development on the Stave 
River. 

In its journey from Stave Lake to the Fraser 
River, the water of the Stave River falls a total 
distance of 269ft. Approximately only half of this 





fall was formerly utilised, namely, in the Stave Falls H.P. for the latter. 


power plant, 3} miles upstream from the Ruskin site 
with a capacity of 79,000 H.P. The new Ruskin 
plant utilises a fall of 130ft. occurring between the 
time the water leaves the turbines of the Stave Falls 


That is because Ruskin will 
be used as a “ peak load ’’ plant at times when there 
is &@ maximum demand for electric power. The 
quantity of water storage behind the dam can, 
therefore, be used faster per hour, because the total 








THE POWER- HOUSE AT RUSKIN, 


plant until it disgorges on to the tidal flats just 
below Ruskin on its way to join the Fraser. This 
head was available at the end of the narrow Ruskin 
Canyon, and the dam, recently completed, which is 
195ft. high from its foundations, 420ft. wide and 134ft. 





























B.C. 


number of hours per day will be less. The Stave 
Falls plant, when fully loaded, discharges 7200 
cubic feet a second, but, when the Ruskin plant is 
fully completed, it will draw water from the reservoir 
at the rate of 14,000 cubic feet per second. To 


eine 


INTERIOR OF THE POWER-HOUSE AT RUSKIN 


thick at its base, backs the water up to the tail race 
of the Stave Falls plant, forming a new lake 3} miles 
long. 

It may be wondered why the Ruskin plant, using 
the same water and with approximately the same 
head as the Stave Falls plant, should be designed 
to develop 188,000 H.P., compared with only 79,000 


operate continuously at this rate would be impossible, 
as the reservoir would quickly be depleted. With the 
Stave Falls plant running, the Ruskin plant, at fall 
capacity, will pull down the level of the reservoir 
at the rate of 6in. an hour. 

In round figures the Stave Falls plant has a capacity 
of 280,000,000 kilowatt-hours a year. The Ruskin 
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plant, having no additional watershed and depending 
upon the same water, but at a slightly greater head, 
has a capacity of 315,000,000 kilowatt-hours a year. 
Ruskin will also function powerfully with another 
purpose. Owing to its proximity to Vancouver, 
the transmission line being only 28 miles long, the 
plant can serve as a standby in the B.C. Electric 
system, being able to take care of a heavy power 
load for a short time in the event of a transmission 
line from one of the other plants being out of com- 
mission. 

Several features combine to make Ruskin out- 
standing among hydro plants on the North American 
Continent. The architectural beauty of the power- 
house exterior imparts an air of splendour and 
dignity to the scene of development, Gothic facades 
blending well with the rugged setting. 

Great economy was attained by the designing engi- 
neers when they placed all the steel switching structure 
on the roof of the power-house. The interior of the 
plant is remarkable for its artistic utility and sim- 
plicity of design. On entering the power-house 
visitors to the plant inquire as to the location of the 
big generator, for all that can be seen above the main 
floor is the inspection rail encircling the topmost 
exciter equipment. The unit has been cleverly hidden 
in @ deep well immediately beneath, and there is a 
distance of 66ft. down to the bottom layer of concrete 
forming the base draught tube. It is possible to get 
down under the floor through a trap door, and stand 
right over the 19ft. butterfly valve, which admits 
water into the turbine. One can see the large opening 
nearly 50ft. across, which has been left for the second 
turbine and generator. 

Again, there is complete absence of any complicated 
switchboard gallery equipment in the generator room. 
All these devices have been installed in a single 
control room on the top floor of the rear wing of the 
power-house and the entire station can be operated 
by one man. Control switches in miniature are 
mounted on two desk-like bench boards, giving the 
operator almost finger-tip control of the switches them- 
selves, which are situated on the roof and operated 
by electric power from storage batteries which are 
kept constantly charged. While the contingency of 
the station being put out of commission and isolated 
from other power stations at one time—by lighting, 
for example—is most remote, the consequences would 
be so great that every safeguard must be taken. 
Therefore, the switches are not operated from the 
regular power circuits in the power station. 

Safety measures are a feature of the Ruskin plant. 
Any internal combustion in the generator would be 
extinguished by gas. ‘The moment the temperature 
rose, the unit would automatically close down, the 
ventilating louvres in the casing close, and a supply of 
carbon dioxide be released, which would instantly 
put out the fire. So quickly does this method work 
that the original outbreak would have no chance to 
spread, and repairs could be effected in a short time. 

The generator is provided with all the usual pro- 
tective features to shut down automatically in case 
of hot bearings or electrical trouble. It is totally 
encased by a steel hold. Cold air is drawn into the 
lower portion of the unit after passing through air 
cleaners and rises through the machine, being dis- 
charged through a duct leading outside. This warm 
air may be used to heat the building and in the ulti- 
mate installation to keep the idle generators warm 
and ready for instant service. 

In physical dimensions the vertical generator 
installed at Ruskin is the largest in Canada. The 
rotor weighs 260 tons, and is 27ft. 10in. in diameter. 
The stator is 33ft. in diameter. The weight of the 
revolving parts is 650,000 lb. and the total weight of 
the unit is 800,000 lb. The vertical reaction type 
Francis turbine weighs 590,000 lb., and the weight of 
the revolving parts 97,000 lb. The weight of the rotat- 
ing parts of generator and turbine, together with the 
hydraulic thrust is close upon 1,000,000 Ib. (500 short 
tons) sustained by a single thrust bearing. 

The main step-up transformers are 19ft. 4in. high, 
and are over 8ft. in diameter. The total weight of 
each transformer is 86,500 lb. 

Power from Ruskin is directly received at the B.C. 
Electric Railway Company’s sub-station at Burnaby. 
A 60,000-volt transmission line, having five river 
crossings in its path, links Ruskin to the receiving 
station where current is transformed to 34,600 volts 
for distribution in the high-tension network radiating 
from the Burnaby station. 

Ruskin is tied in with the Stave Falls plant, power 
from which is taken along the north bank of the 
Fraser to the Horne Payne sub-station. Since 
Horne Payne and Burnaby sub-stations are tied in, 
there exists a complete loop of high-tension power 
transmission through Ruskin, Burnaby sub-station, 
Horne Payne sub-station, and Stave Falls. The 
accompanying illustrations give some idea of the 
Ruskin station and its location. One of the views 
of the works—see page 240—was taken practically 
on the centre line of the dam, and in it the power- 
house can be seen under construction. The other 
was taken looking down stream and the great wooden 
flume which carries some 7500 cusecs of water through 
the dam site is easily identified. 
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Fulham Generating Station.* 





On December 15th, 1930, and the following five days, 
the Electricity Commissioners held a public inquiry into 
an application made to them by the Metropolitan Borough 
Council of Fulham for consent under Section 11 of the 
Electricity (Supply) Act, 1919, to the extension of the 
Borough Council’s existing generating station in 
Townmead-road, Fulham. 

The generating station in question is a “ selected” 
station under the South-East England Electricity Scheme, 
1927, and the above-mentioned application was made 
in pursuance of an arrangement between the Central 
Electricity Board and the Borough Council for the exten- 
sion and alteration of the generating station for the pur- 
poses of that scheme. 

After full consideration of the evidence given at the 
inquiry and of all the circumstances of the case, the 
Electricity Commissioners have given their consent to 
the extension of the Townmead-road generating station, 
but have attached to their consent certain conditions 
which were settled in consultation with H.M. Office of 
Works and the Ministry of Health. 

In view of the public interest which has been taken in 
the matter and of the apprehensions which have been 
expressed as to possible nuisance or danger arising from 
the emission of smoke, grit and fumes from an extended 
generating station of the size contemplated, the Electricity 
Commissioners have deemed it desirable : 

(i.) To publish the Report of the three Commissioners 
who held the inquiry setting out in detail the various 
considerations which have been taken into account in 
coming to a decision. 

(ii.) To make known the terms of the conditions which 
they have imposed on the Borough Council in respect 
of the construction and operation of the extended generat - 
ing station. 

The conditions attached to the formal consent of the 
Electricity Commissioners ave as follows :— 

(1) The extension shall be carried out in sections, 
the first section, which the Borough Council are hereby 
authorised to carry out forthwith, to consist of two three- 
phase, 50-cycle, turbo-alternators, each having a maximum 
continuous rating of 60,000 kilowatts, and two three-phase, 
50-cycle, turbo-alternators, each having @ maximum 
continuous rating of 6000 kilowatts—comprising in aggre- 
gate 132,000 kilowatts of generating plant—together with 
the necessary auxiliary plant and buildings ; the remainder 
of the extension to be effected in such sections—if more 
than one—and at such time or times as the Board, with 
the approval of the Electricity Commissioners, prescribe. 

(2) The Borough Council shall submit for the approval 
of the Electricity Commissioners detailed plans, drawings, 
designs and specifications of each section of the extension 
of the said generating station, including the first section, 
and of its equipment. 

(3) (a) The Borough Council shall not work the generat - 
ing station when extended so as to occasion @ nuisance 
and to that end the Borough Council shall use at the 
station continuously the most efficient methods which 
may for the time being be reasonably practicable for 
and all of the following purposes, respectively, namely :-— 


(i.) The elimination of smoke and grit ; 

(ii.) the prevention of the discharge of sulphur and 
its compounds into the atmosphere, and 

(iii.) the avoidance of noise or vibration 
from the working of the generating station. 


(6) The decision of the Electricity Commissioners 
in agreement with the Commissioners of Works and the 
Minister of Health that the methods used by the Borough 
Council for any of the purposes mentioned in sub-clause 
(a) of this condition are not the most efficient methods 
reasonably practicable at the time for the purpose or 
purposes in question shall be binding upon the Borough 
Council, and the Borough Council shall thereupon at their 
own expense forthwith carry out and put into continuous 
use all such changes in the said methods as may be specified 
by the Electricity Commissioners in agreement with the 
Commissioners of Works and the Minister of Health. 

(c) The methods, machinery and apparatus installed 
at the station for the purposes mentioned in sub-clause 
(a) of this condition shall be maintained and operated 
to the satisfaction of the Electricity Commissioners in 
agreement with the Commissioners of Works and the 
Minister of Health. 

(d) Apparatus for the continuous measurement of 
sulphur emission as may from time to time be prescribed 
by the Electricity Commissioners in agreement with the 
Commissioners of Works and the Minister of Health, shall 
be installed, maintained and operated at the expense of 
the Borough Council, and records of the emission shall be 
kept as may from time to time be required by the Elec- 
tricity Commissioners in agreement with the Commissioners 
of Works and the Minister of Health, and such records shall 
be available at all times for inspection by the Electricity 
Commissioners and by the Minister of Health and by the 
Commissioners of Works, or any of them, or by any of their 
officers. 

(e) Inspectors . appointed by the Electricity Com- 
missioners and the Commissioners of Works and Minister 
of Health, shall have the right to inspect the generating 
station and every part thereof at all times of the day 
and night, and to make, or cause to be made, such tests 
in such manner as they may desire for the purpose of 
testing the efficiency of the methods adopted pursuant 
to sub-clause (a) of this condition; and the Borough 
Council shall at their own expense provide all such facilities 
as may be required by the said inspectors or any of them 
for this purpose. 

In settling the above-mentioned conditions, the Com- 
missioners have had due regard to those suggested by the 
London County Council and Associated Councils at the 
concluding stage of the inquiry. 

It will be observed that the conditions imposed upon 
the Borough Council by the Commissioners deal specifically 
with the elimination of smoke and grit, the removal of 
oxides of sulphur and the keeping of records of the sulphur 
emission, the inspection of such records, and the inspection 
and testing of the works. In addition, the Electricity 
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a* From a statement issued by the Electricity Commissioners. 








Commissioners in approving the plans, will require that 
the height of the chimneys shall not be less than 300ft. 

With regard to the control of the effluent discharged 
into the river Thames, the Commissioners feel that as 
this matter comes within the statutory duties of the Port 
of London Authority and will be dealt with under the 
agreement made between that Authority and the Borough 
Council, it is unnecessary to include a condition relating 
to this matter in their consent. 

While the Commissioners consider that the best prac- 
ticable elimination of oxides of sulphur should be striven 
after—and have, in fact, imposed an obligation to this 
effect on the Borough Council of Fulham—they have not 
seen their way to prescribe in their formal consent the 
precise degree of efficiency which must be attained at 
any time by the sulphur elimination plant. The Com- 
missioners feel that the public interests have been ade- 
quately safeguarded by the conditions imposed. 


ELECTRICITY COMMISSION. 


Report to the Electricity Commissioners by Sir John 
Brooke, C.B., Mr. W. W. Lackie, C.B.E., M. Inst. C.E., 
M.1.E.E., Mr. T. P. Wilmshurst, M.B.E., M.1.E.£., 
on the application by the Metropolitan Borough Council 
of Fulham for consent under Section 11 of the Electricity 
(Supply) Act, 1919, to the extension of their generating 
station. 


The Central Electricity Board estimates that upwards 
of 153,000 kW of extra generating plant will be required 
in the year 1933-34 for the South-East England area as 
a whole, after making all proper allowances for plant 
which has become obsolescent, for diversity factor between 
different parts of the area and for the necessary spare plant, 
and that further additions at an average rate of about 
175,000 kW per annum will be required in each subsequent 
yeer until the year 1940-41, by which date as much as 
1,410,000 kW of generating plant in excess of that existing 
at the present time will be required. The initial extension 
of 132,000 kW proposed at Fulham represents less than 
one year’s plant requirements in the South-East England 
area, while the total extension proposed to be made at 
Fulham before 1940 is hardly equal to two years’ require- 
ments in new plant in the area. In the western area at 
least 320,000 kW of demand will have to be met in 1933-34 
and 516,000 kW in 1940-41. 


EXTENSION OF THE FULHAM STATION. 


The Fulham Borough Council proposes to erect a fully 
up-to-date station, the first section of which will contain 
two 60,000-kW and two 6000-kW turbo-alternators, while 
the completed station will contain five 60,000-kW and 
three 6000-kW turbo-alternators making a total installed, 
capacity of 318,000 kW. The 6000-kW sets will generate 
three-phase 50-cycle alternating current at 3300 volts and 
will be used for station auxiliary purposes, while the main 
60,000-kW sets will generate three-phase 50-cycle alter- 
nating current at 11,000 volts, which will be stepped up 
to 66,000 volts for direct supply to the transmission system 
of the Central Electricity Board. The first section of the 
station will contain six and the completed station sixteen 
water-tube boilers, each capable of evaporating 250,000 Ib. 
of water per hour at a pressure of 600 Ib. per square inch 
and a total steam temperature of about 800 deg. Fah. 
The chimneys will be 300ft. high and the equipment will 
include dust extractors and plant for washing the flue 
gases for extracting the residue of fine dust and oxides of 
sulphur. 

Provision is made for the storage of coal stocks under 
water on the site. For the first section there will be storage 
for 15,500 tons and bunker capacity for another 1500 tons, 
representing in all about twenty days’ supply. For the 
completed station there will be storage for 31,000 tons and 
bunker capacity for another 4000 tons, representing in all 
about sixteen days’ supply. 

The estimated capital cost of the station and site, 
including an allowance for interest on capital during con- 
struction, amounts to about £2,791,000 for the first section, 
or £21-1 per kW installed, and £5,530,000 for the com- 
pleted station, or £17-4 per kW installed. 

The coal consumption of the station when operating at 
a load factor of 50 per cent. is estimated at just under 
1-3 lb. per unit generated, as compared with a present 
average of 2 lb. per unit generated for stations in the 
neighbourhood ; and the estimated thermal efficiency of 
the station is 25 per cent. 

The estimated total costs of the energy produced—.e., 
running costs plus capital charges—based on coal at 16s. 
per ton amount to about £578,000 per annum for the first 
section of the station, equivalent to 0-2554d. per unit 
generated ; and to about £1,321,000 per annum in the case 
of the completed station, equivalent to 0-2333d. per unit 
generated. The estimated costs per unit generated com- 
pare very favourably with those at other new capital 
stations. 

Technical criticism was offered on the ground that the 
site was too small for so large a station, with the result 
that the coal storage available on the spot—inclusive of 
bunker capacity—would only represent sixteen days’ 
supply when the station reached its full size. 

The Commissioners are agreed that this is a point on 
which objection may be taken, but the reply of the engi- 
neers to the Fulham Borough Council is that with com- 
pletely free access by water to the station the arrival of 
coal can only be interfered with by fog, and to meet this 
contingency the sixteen days’ supply is more than suffi- 
cient. Any reserve of coal which may be required against 
the contingency of a strike can far more economically be 
kept at some central storage point lower down the river, 
and it would be wasteful to use such valuable land for this 


purpose. 

They are fully satisfied that from a technical point of 
view the proposed extended station at Fulham would 
compare favourably with any in the world, and would 
provide the Central Electricity Board with an up-to-date 
base load station which, by reason of its favourable situa- 
tion, would play a most important part in reducing the 
generating cost of London electricity supply. They do 
not consider it necessary to dwell further on the merits 
of the station and site, since except on the one point of 
coal storage, with which they have dealt, no qualified 
critic has questioned them. : 

The only material criticism of the proposal is based on 
the ground that the location of a capital station in a 
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populous district so near to the centre of London is 
undesirable, owing to the inconvenience which might be 
caused by noise or dust in the immediate neighbourhood 
and to the possible nuisance arising from the emission of 
smoke, grit and fumes. 

On the possibility of a local nuisance due to noise or 
dust, it must be remembered that a power station already 
exists on the proposed site and the Commissioners are 
satisfied that the risk of noise from vibration is greater 
with the existing plant than from the more modern 
machinery which it is proposed to install. A similar 
observation applies to the possibility of nuisance from 
coal dust, since it is proposed to unload the colliers by 
grabs and to discharge them on to a conveyor belt which 
will be totally enclosed and will thus prevent nuisance from 
dust. 

Suggestions were, however, made that the transformers 
which will be required on this site—whether or not the 
station is extended as proposed—might cause nuisance by 
hum. It was contended that a properly designed and con- 
structed transformer does not hum, and while this is 
correct, it is impossible to dispute that a certain amount of 
hum may arise from transformers even of modern design. 
This hum, however, is not serious even were the trans- 
former in the open, and in the case of Fulham it is proposed 
totally to enclose all transformers in a substantial building. 
Further, between this building and any residential! property 
there will be a substantial wall. The Commissioners are 
satisfied that no nuisance need arise under this head. 

It is on the question of the possibility of a general 
nuisance both to the neighbourhood and to London owing 
to the discharge of smoke, grit and fumes that widespread 
apprehension has arisen, and this subject occupied the 
main attention of the parties at the inquiry which they 
held. 

In the first place, with regard to smoke and grit, the 
applicants undertook to install every modern device and 
maintained that the emission of smoke or grit could effec- 
tively be prevented. This contention was not seriously 
challenged, and the Commissioners are satisfied that, quite 
apart from any apparatus which may be installed in con- 
nection with the elimination of sulphur, the emission of 
smoke or grit in normal working can be prevented. 

In the second place, with regard to the emission of 
sulphur, the applicants propose to install a washing 
apparatus based on the elaboration of a plant known as 
the Modave apparatus, which has been utilised for the 
elimination of smoke and grit by passing the flue gases 
through the spaces between a series of rows of tubes so 
arranged that the gases are brought into contact with 
running water. 

The London County Council and the associated Councils, 
while not questioning the results obtained at the Grove- 
road station on a working scale with a 5000-kW plant and 
one boiler unit, and tested by the Government Chemist, 
contended that until this method had been tried out on a 
larger scale with larger plant and several boilers, as will 
be the case at the first section of the new Battersea station 
of the London Power Company, it could not be regarded 
as fully proved. The Councils considered that to allow 
the erection of even the first section of the Fulham station 
with a large capital commitment on the strength of the 
present experience was taking an undue risk. They 
further suggested that if it was decided that the Fulham 
station should be extended, stringent conditions should be 
imposed. , 


DOWN-RIVER STATION AS PossipLE ALTERNATIVE. 

Since the objection to the Fulham extension is based 
on an apprehension of atmospheric pollution, a down- 
river station is the only alternative solution that would 
commend itself to the critics of the Fulham extension. 

The difficulties are very formidable, though they arise 
from practical and financial, rather than from technical 
considerations. If the cost of energy could be disregarded 
and a route was available in which eight sets of cables, 
occupying trenches having a total width of some 10ft., 
could be laid without difficulty, the problem of trans- 
mission is not impossible. 

Apart from the possible dangers of the emission of 
sulphur fumes, the test between an extension at Fulham 
and a new station down the river, or between a general 
policy of up-river or down-river development, is simply 
one of finance. In their 1914 report, Messrs. Merz and 
McLellan stated that generation at sites outside London 

‘would effect a saving in the cost of production more 
than sufficient to balance the increased cost of trans- 
mission.” To-day the conditions have so altered that this 
statement does not now represent the facts. 

Transmission would have to be by underground cables, 
and the first instalment would consist of four 66,000-volt 
cables to carry a load of 128,000 kilowatts, at an estimated 
minimum capital cost of £889,000. Cables to work at this 
pressure may now be considered to be reliable in practice, 
and have been in use in Paris for some ten years. 

The completion of the second instalment of the down- 
river station would require the transmission of a further 
180,000 kilowatts, and in order to present the most favour- 
able economic aspect in favour of this scheme, four cables 
carrying a pressure of 132,000 volts have been assumed, 
at an estimated capital cost of £1,354,000, making a total 
capital cost of £2,243,000. The minimum width of trench 
to accommodate these cables would be 10ft., but when 
allowance is made for jointing the 132,000-volt cables, the 
width would be not less than 17ft. at these joints. 

It must be noted that in view of the vital importance 
of reliability of the supply from a down-river station of 
such a large block of load, it might be found necessary 
when the time came to lay equivalent cable capacity at 
66,000-volts instead, which would considerably increase 
the cost, and in all probability necessitate a second and 
longer route, and thus further increase the cost. 

The Commissioners are of opinion that it would be im- 
possible to find room for the necessary cables for 300,000 
kilowatts along the roads. 

The question of an alternative of laying the cables in the 
bed of the Thames was discussed at the inquiry, but not 
seriously put forward. The obvious disadvantages are— 


(1) higher cost as the river route would be 40 per cent. 
longer; (2) the impossibility of working on joint boxes 
in case of breakdown; and (3) the impracticability of 
providing the necessary oil reservoirs and connections 
for 132,000-volt cables. 
practical proposition. 


They do not consider this is a 





The Commissioners have reached the conclusion, there- 
fore, that if a station were built down the river it would 
involve a net annual additional cost to the Central Elec- 
tricity Board amounting in the first stage to £97,000 as a 
minimum, and in their view about £116,000 as a proba- 
bility, and on completion of the second stage to £198,000 
as &@ minimum, and in their view about £243,000 as a 
probability. 








National Federation of Iron and 
Steel Manufacturers. 
ANNUAL MEETING. 


At the annual general meeting of the National Federa- 
tion of Iron and Steel Manufacturers, held at Caxton 
House on February 19th, under the presidency of the 
Hon. R. D. Kitson, D.S.0., M.C. (Dorman, Long and 
Co., Ltd.), Mr. Alan J. Grant, joint managing director of 
John Brown and Co. and Thomas Firth and Sons, Ltd., 
and a director of the Trent Iron Company, Cravens 
Railway Carriage and Wagon Company, Ltd., Davy 
Brothers, Ltd., and Nasmyth, Wilson and Co., Ltd., was 
elected President for 1932. 

In proposing the adoption of the annual report for 
1930, Sir W. Peter Rylands, last year’s President of the 
Federation, after referring to the activities of the Federa- 
tion as outlined in the report, drew attention to the 
present unsatisfactory position of the British iron and 
steel industry. Certain politicians, he said, attributed 
our present industrial and economic difficulties solely to 
the world depression, and spoke of it as a “ temporary 
phenomenon,” which would change into abounding 
prosperity when the world depression had passed. While 
there might be some justification for that attitude as 
far as some industries were concerned, it was entirely un- 
warranted as far as the iron and steel industries were con- 
cerned. In 1885 Great Britain produced 30 per cent. of 
the world’s total consumption of steel; in 1913 she pro- 
duced only 10 per cent.; and in 1929 only 8 per cent. 
During the years of expansion from 1924 to 1929 large 
profits were made by continental steel manufacturers and 
by those in the United States—the British steel industry 
was conducted under conditions of the greatest difficulty, 
and little or no profit was earned. It was doubtful 
whether any industry was more dependent for efficiency 
upon large-scale production on the one hand and the 
continual flow of capital for improvements on the other 
than the iron and steel industry, but large-scale pro- 
duction depended entirely on being in a position to satisfy 
the vast demand for semi-product steel, while prosperity 
was essential if new capital was to be obtained on easy 
terms. It was hardly an exaggeration to say that the 
great development in the manufacture of steel on the 
Continent of recent years had been largely based upon the 
advantage of enjoying free entry into the great British 
market so conveniently situated for delivery. As con- 
tinental works increased they were able to dispose of 
surplus products in the British market and to maintain 
their output until the world’s demand grew sufficiently to 
justify another step forward, and without that advantage 
it might be doubted whether the progress on the Continent 
would have been anything like so rapid. The converse 
was equally true, and the loss to the British steel manu- 
facturers of the great home market had the effect of check- 
ing expansion and increasing their difficulties in maintain- 
ing their position among the world’s suppliers. 

The evidence provided by the steady growth in the 
world’s consumption of steel during the past half-century 
made it certain that within twenty years the world’s con- 
sumption of steel would exceed 150 million tons per 
annum. Was Great Britain to have no share in that 
increase ? 

Politicians had eagerly seized upon the blessed word 
* rationalisation ’’ as a cure for our industrial troubles, 
but rationalisation under the conditions prevailing to-day 
could only mean concentrating on a narrower front, and 
offered hope for but little more than maintaining 
precariously our present position, and little or no prospect 
of improving it. 

The profits earned by the steel industry under existing 
conditions offered little attraction to fresh capital, and 
rationalisation financed by heavy debenture or other prior 
charges would leave the industry worse off than before. 
Were we as a nation so bankrupt in imagination as to be 
unwilling to give a trial to the policy on which the develop- 
ment of the production of steel in other countries had 
been solely based ? For himself he was satisfied that with 
the assistance of the security afforded by an adequate 
protective tariff the steel industry would eagerly pursue 
the policy of rationalisation and expansion, and, assisted 
by a secure home market, an increasing proportion of 
world trade would be secured and a substantial con- 
tribution be made to the solution of the unemployemnt 
problem. Ten million pounds of new capital attracted to 
the steel industry under these conditions would be of far 
more value to the country than one hundred million pounds 
spent on relief works, money borrowed upon the security 
of a prosperous industry instead of being added to the 
burdens of the taxpayers. 

A note of pessimism had been sounded by the chairmer 
of our great banks in their annual speeches and in a belated 
utterance of the Chancellor of the Exchequer. The only 
need for pessimism was the continued policy of drift. 
Our future depended solely on our ability to compete in 
the markets of the world. We would still be able to save 
ourselves and restore industrial prosperity if, as a people, 
we would unite in a common effort to develop a wise 
policy of fostering our industry instead of permitting our 
good crep of British production to be hopelessly choked 
by the luxuriant growth of the poisonous weeds of foreign 
imports. 


IMPERIAI. RATIONALISATION. 
Mr. Henry Bond (Richard Thomas and Co., Ltd.) 
proposed a very important amendment of the Constitution 
of the Federation, having for its object the admission as 
members of the Federation of the iron and steel industries 
situated within the British Empire. This is a development 





of the declared policy of the British industry to co-operate 
with the iron and steel industries of the Empire in the 


development of Imperial markets to their mutual advan- 
tage. This has been the broad basis of the policy of the 
British industry as represented by the Federation for 
many years past, but by this important decision it is now 
brought well within the realm of practical achievement, 
more especially as it is known that the general principle 
is cordially endorsed by most, if not all, of the iron and 
steel industries of the Empire. 

The resulution was seconded by Mr. Fox (the Stanton 
Ironworks, Ltd.), and passed with enthusiasm. 








SIXTY YEARS AGO. 


To a modern engineer the idea of employing compressed 
air as a medium for applying the brakes continuously 
throughout a train of railway vehicles seems so obvious 
that it is really difficult to award credit for great ingenuity 
to its originator, whoever he may have been. A similar 
remark might be made about all great inventions. They 
become so obvious to succeeding generations that it is 
next to impossible to realise how far from being obvious 
they were when they were first introduced. The history 
of continuous brakes on railways provides a striking illus- 
tration of how obscure the obvious can be. Sixty years 
ago and more continuous brakes for railway trains pro- 
vided a fruitful subject for invention. Many systems had 
been proposed and tried, but none had proved com- 
pletely satisfactory. Then in 1871 a Bill was introduced 
into Parliament which sought, among other things, to 
make continuous brakes compulsory. In our issue of 
March 3rd of that year we passed in review the principal! 
proposals for the provision of such brakes which had been 
advanced. We were not aware that at that very moment 
@ young man in America, called George Westinghouse, 
inspired by the information he had received concerning 
the use made of compressed air in the boring of the recently 
completed Mont Cenis tunnel, was working out the details 
of a compressed air system of continuous brakes. We 
were, however, aware—or at least should have been aware, 
for two years or so previously we had ourselves described 
the system—that pneumatic brakes had been tried on an 
English railway. The ‘“ obvious” had been laid before 
our eyes, and we had called our readers’ attention to it, 
but we and they had failed to see it. The truth may be 
that the age was too mechanical and that its habits of 
mind and hand imposed a barrier which we can now 
hardly understand against the simple step from the mecha 
nical to the pneumatic. Extraordinary to modern eyes 
are some of the mechanical means which were seriously 
suggested as a means of providing a continuous brake 
system. To absorb the energy of a moving train some 
inventors proposed to extend wings or sails at each side, 
others to set paddles in motion in a body of water, 
others again to transfer the energy to a heavy fly-wheel, 
and yet others to make it lift weights or compress springs. 
We dismissed all such proposals with little sympathy. 
Nothing would receive consideration, we argued, except 
the destruction of the energy by the application of blocks 
or sledges to the wheels. Of the methods suggested for 
effecting such application continuously throughout a 
train a favourite one, the most obvious one at the moment 
made use of a long central horizontal screw, coupling 
together the brakes of three or four carriages and turned 
by manual power. It was pointed out that if no gearing 
were employed the strength of one man was insufficient 
to apply the brakes with the requisite force, and if gearing 
were used they could not be applied with the requisite 
promptness. Those difficulties could be, and in Clark’s 
brake on the North London Railway had been, overcome 
by making the rotating wheels themselves apply the 
brakes. In that system a chain replaced the screw. One 
end of the chain was coupled to a windlass which 
could be set into motion by bringing a friction wheel 
into contact with a road wheel. In the United States a 
system was in use in which the brakes were applied by the 
unwinding of a spring, which after an application had to 
be laboriously wound up again by the guard. We dis- 
missed as unsatisfactory any brake system which involved 
the co-operation of the guard with the driver. In the auto- 
matic systems which were independent of the guard, the 
fundamental fact made use of was either the pulling out 
of the draw bar when the engine was hauling or the closing 
up of the buffers when the train ran forward on to the 
engine. In either case, the application of the brakes on 
the engine was made automatically to apply the brakes 
throughout the train by coupling the train brakes with the 
draw bar or the buffers through chains or levers. Special 
devices of a complex nature had to be provided in order to 
make the brakes inoperative when it was desired to shunt 
the train backwards. We pointed out that in addition to 
the shunting difficulty, the tractive effort or the buffing 
force was too feeble to give an adequate brake effort. 
Finally, we proposed a scheme of our own for automatic 
continuous brakes, in which a steam-hydraulic cylinder 
was used to actuate a series of push-rods beneath the 
coaches, steam being admitted to the cylinder auto- 
matically when the regulator valve on the engine was 
closed, and exhausted when the regulator was opened. 
Of compressed air as a means of operating the brakes 
there was never a word. Nothing, it would seem, is more 
obscure than the obvious until genius makes it obvious. 








Tue Rubber Service Laboratory just rebuilt and more 
fully equipped in connection with the Dyes Group of 
Imperial Chemical Industries, Ltd., at Blackley, Man- 
chester, was recently opened. The new laboratories are 
most up to date in their equipment. The work carried 
out is classified mainly under three headings :— (1) Rubber 
service for users of vulcafor products ; (2) routine testing 
of vulcafor products ; and (3) general research work. In 
research the various problems which may arise in con- 
nection with the rubber service work, and which require 
examination in the analytical, optical, or electrical labo- 
tories, can be dealt with by experts in these particular 
fields. The optical and electrical laboratories are fully 
equipped with the latest apparatus, and can deal at very 
short notice with such problems, for instance, as break- 





down voltages or resistivity. 
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The British Industries Fair. 
No. LT.* 


13th and 20th, we 


described some of the engineering exhibits at the 


IN our issues of February 


Birmingham Section of the British Industries Fair, 
at Castle both of 
a special eight-page Supplement. 


Bromwich, these issues being 

accompanied by 

In what follows we continue our description of the 

various machinery exhibits which are to be seen at 
the Fair. 
Ruston anp Hornssy, Ltrv. 

Special interest is attached to the exhibit of Ruston 

and Hornsby, Ltd., of Lincoln, which includes a wide 


range of high-speed airless-injection oil engines, and 


Our illustration shows the four-cylinder unit with a 
bore of 44in. with a stroke of 8in., the output being 
35 B.H.P. As exhibited the engine is coupled direct 
to a G.E.C, D.C. generator. The design embodies 
a Bosch standard fuel pump, with airless-injection 
atomisers and the pump unit will be seen at the 
end of the engine remote from the fly-wheel. Access 
to the running parts is conveniently given by the large 
doors on the crank case, and the light removable 
covers on the tops of the cylinders. The three engines 
above referred to are all exhibited in operation. 

The constructional exhibit comprises a group of 
the firm’s new “‘ J B ” type of petrol-paraffin engines. 
This design was referred to in our issue of Decem- 
ber 12th last, and comprises a range of five engines with 
outputs of 1} up to 6} B.H.P. at speeds from 1000 
to 500 r.p.m. The smallest or 1} H.P. engine runs 
at 700 r.p.m. and is designed to use petrol 
only. A typical engine of this series is illustrated 


oil bath enclosed gears with the safety gate change. 
Tke locomotive we refer to has a four-wheel roller 
chain drive and the axle-boxes are fitted with roller 
bearings along with a patented excentric type of 
chain tightening gear. 

A larger Howard 7-ton locomotive with a 40 B.H.P. 
Dorman four-cylinder petrol engine is being used by 
the Birmingham Fair authorities for wagon shunting. 
The makers’ light railway equipment is represented 
on the stand by a double side discharge wagon. 
Other exhibits include a 6ft. road grader and a seven 
tine rooter scarifier arranged for either animal or 
tractor draught. There is also a 20-cwt. patented 
gravity self-lowering wall hoist, which has been 
specially designed for abattoir and other uses. The 
load is raised by simply turning the handle in an 
anti-clockwise direction. When the handle is released 
the patented brake clutch keeps the load suspended 
until the handle is again turned in a clockwise direc- 
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Fic. 23-96 B.H.P. AIRLESS-INJECTION ENGINE RUSTON 


an exhibit designed to show the complete inter- 
changeability of the component parts of the smaller 
petrol-paraffin engines. Most of the engines are 
entirely new to the British Industries Fair. There 
is one example of the new “ H.R.”’ horizontal type 
engine, which is a 22 B.H.P. unit with a bore and 
stroke of 7}in. and 15}in., designed to develop its 
full output at 340 r.p.m. This engine is representative 
of a series of units up to 132 B.H.P., and it was 
described and illustrated in our issue of July 11th last. 

Among the vertical engines we have chosen for 
illustration two units directly coupled to G.E.C. 
D.C. generators, which engines are representative 
of the firm’s latest high-speed airless injection prac- 
tice. The six-cylinder engine shown in Fig. 23 
is of the “‘ V Q” type and has an output of 96 B.H.P. 
at 900 r.p.m., with a cylinder bore of 5fin. and a 
stroke of 8in. It is of the totally enclosed type, with 
forced lubrication throughout and embodies the 
Ruston airless-injection principle. It can be supplied 
for either land or marine work, or for ordinary indus- 
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FiG. 25--SMALL PETROL-PARAFFIN ENGINE--RUSTON 
trial purposes, for which latter duty a special cast 
iron base plate is fitted. The “‘ V Q” pattern engine 
is made in four standard sizes, with two to six 
cylinders, the designed outputs being 32, 48, 64 and 
96 B.H.P. respectively. 

Some time ago we recorded a fusion of interests 
between the firms of Ruston and Hornsby, Ltd., of | 
Lincoln, and R. A. Lister and Co., Ltd., of Dursley, | 
and we referred to the agreement, whereby the two 
firms would continue to manufacture their respective 
oil engines with further standardisation of different 
types. The “J P” engine, which we show in Fig. 24, 
is a Ruston engine which incorporates several features 
of the Lister design. It is one of a series of three 
units with three, four and six cylinders respectively, 
with outputs of 26-5, 35 and 53 B.H.P. at 1000 r.p.m. 


* No. IL. appeared February 20th. 





in Fig. 25, and a feature of its design is the com 
pletely enclosed arrangement of working parts. 
The engines are exhibited in course of erection, and on 
completion they are shown running at normal speed, 
after which they are then dismantled, the component 
parts being mixed with a number of standard parts 
in order to illustrate their complete interchangeability. 
An example of the Ruston patented ‘ Thermax ” 
boiler is also on view. 


JAMES AND FrevkK. Howarp, Lrp. 


An outstanding exhibit on the stand of James and 
Fredk. Howard, Ltd., of Bedford, is the 3-ton oil 
engine-driven locomotive illustrated in Fig. 26. 
This engine is representative of a series of loco- 
motives with weights from 2 to 12 tons, which can be 





Fic. 24 35 B.H.P. AIRLESS-INJECTION ENGINE RUSTON 


tion. As soon as this is done the brake clutch is 
automatically released and it allows the load to be 
lowered at any desired speed. 

Lrp. 


TAYLOR AND CHALLEN 


The usual disadvantages experienced in a turntable 
feed press required for a variety of purposes are 
eliminated in a new machine—see Fig. 27 
exhibited by Taylor and Challen, of Derwent Works. 
Birmingham.. One die only is needed, the articles 
being placed accurately in position by the carrier 
plate. The article when pressed is pushed up from 
the die into the carrier plate again by a bottom 
extractor. Should the pressed article stick on the 
punch, provision is made for a top extractor, which 
will replace it in the carrier plate during the up-stroke 
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FiG. 26-—-THREE-TON OIL ENGINE DRIVEN LOCOMOTIVE--HOWARD 


| equipped with either petrol, paraflin, or heavy-oil 


engines as may be required. The model we illustrate 
is propelled by a twin-cylinder high-speed Blackstone 
heavy-oil engine with a designed output of 25 B.H.P. 
at 1250 r.p.m. The engine has 4jin. bore cylinders 
with a stroke of 6in., and the full load and three- 
quarter load fuel consumption is 0-44 lb. per B.H.P. 
hour. The engine is of the cold-starting type and is 

mounted along with the gear-box and the radiator on 
|a special frame which can be removed as a self-con- 
| tained unit. A typical Howard gear-box is exhibited 
' separately and shows the ball and roller bearings and 








of the slide. The carrier plate then moves on, and 
finally drops the article down a chute at the side of 
the press. If it is impracticable to drop the article 
through the carrier plate, an extractor can be fitted 
which will push it up and out at the side of the press. 

The carrier plate has a capacity for taking large 
articles, as it may be bored with 3}in. diameter holes. 
These can be 8, 10 or 12 in number, and may easily 
be fitted with bushes to suit any particular shape of 
article. A specially quick drive is designed for rotating 
the carrier plate, and this allows for a correspondingly 
long dwell while the punch approaches and leaves 
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the die. This long dwell allows an article to be drawn, 
tapered, or formed as deep as | }in. from a 5in. stroke 
slide, according to the nature of the work. Also, 
the operator has more time to feed the article on 
to the carrier plate, with the result that the press 
may be run at high speed. Safety is assured both 
for the machine and for the operator. First, if the 
carrier plate jams on account of faulty operation or 
other unforeseen cause, the press is stopped auto- 
matically before the punch reaches the carrier plate. 
\ lock is provided to make it impossible to start 
the press again until the correct location has been 
made. Secondly, a powerful brake comes into opera- 
tion automatically, whenever the clutch is tripped, 





of adjustment to slide, viz., 4in., afford ample scope 
for variations. The main slide moves in long guide- 
ways adjustable for wear and the crank shaft is sup- 
ported in main bearings, close up to each side of the 
connecting-rod. Full advantage is thus taken of the 
rigid nature of the frame, which, being in one casting, 
resists both direct and transverse stresses equally 
well and ensures accurate and even pressure on the 
dies. Considering the high pressure of 500 tons, 
which this press develops, it runs at the notable speed 
of 17 working strokes per minute. The heavy pressure, 
coupled with the long stroke, is obtained by a high 
ratio of gearing between the crank shaft and the 
driving shaft, which runs at 500 r.p.m. in roller 


matically, corrects this defect, while the strip is fed 
through the rolls. The amount of travel of the strip 
through the rolls is variable from Oin. to 2}in., a 
universal friction ratchet being used for this purpose. 

Another machine shown at work on this stand is 
used for the production of Bakelite pressings. It 
is a self-contained, power-driven unit, the finished 
mouldings being automatically extracted without 
removal of the dies or moulds. The upper and lower 
platens on which the tools are mounted are electrically 
heated, the temperature being controlled by thermo 
stats. The lower platen is bolted to a spring-loaded 
bolster, fitted in the lower part of the press frame 
In order to give the necessary time for the Bakelite 























FiGs. 27 TO 29--TURNTABLE 


and when this brake is released for setting tools, 
another lock is provided to make it impossible to 
start the press. An important feature is a vertical 
adjustment of gin. to the carrier plate. This saves 
packing the dies after grinding. There is 2in. adjust- 
ment to the slide and ample room for tools ; the output 
is 60 per minute, or less, to suit the particular article. 
This type of press is made in a number of standard 
sizes for pressures of from 6 to 100 tons. 

The new high-speed notching press shown in Fig. 
28 accurately notches discs at 700 notches per 
minute, the speed being reduced for large angles of 
feed. The most outstanding feature of the press is 
that the rate of notching, however high, has no effect 
on the accuracy with which the dividing mechanism 
rotates and locates the discs between the dies ; nor 
is this accuracy dependent on any wearing surfaces. 
Che machine is reliable and strongly built. We tested 
this feature at the Fair by inverting one disc on 
another and found the register perfect. The feed 
of the table is effected by a friction drive, but the 
register is made definite by a stop, an arrangement 
which is found to be much faster and more accurate 
than a ratchet. 

For starting and stopping a special key clutch 
is fitted, together with a friction device in the fly- 
wheel. Thus, the advantages of rapid operation by 
the key clutch are combined with a resilience which 
removes shock and strain from the moving parts, 
and from their bearings. The press is stopped auto- 
matically at the end of each revolution of the turn- 
table by a powerful automatic brake, and there is 
no fear of over-running. The saddle which carries 
the vertical turntable spindle is held in scraped-in 
guides, and is adjusted by a hand wheel and nut for 
different notching diameters. After adjustment, it 
is firmly clamped in position by a single nut, and the 
spindle centre is always truly lined up with the tool 
centre. 

The number of notches required in a disc is obtained 
from a dividing ring incorporated in the saddle. This 
ring is of ample diameter, and is easily replaced by 
others giving different numbers of notches. A fine 
screw adjustment is provided to regulate the height 
of the pallet plate on the spindle. Thus, the height 
of the dise may be easily adjusted to the height of 
the die. The bed on which the die is mounted is 
adjustable from front to back. When small dies 
are used the bed may be placed so that its front edge 
is flush with the outside of the die. This enables the 
spindle to be adjusted close up to the die, and the 
minimum diameters of plates may be notched. The 
slide has a stroke of fin. with 1}in. adjustment, and 
dlises may be notched varying in diameter from 17in. 
to 34in. 

All the main parts of the press illustrated by Fig. 
30 are made of steel. A wide field of press operations 
is covered by this general purpose machine, as the 
tool space, length of stroke, viz., 12in., and amount 


FEED PRESS. NOTCHING PRESS AND ROLL FEED PRESS--TAYLOR AND CHALLEN 


bearings at the back of the press. The fly-wheel, 
being of steel, is safe at high peripheral velocity. 
The drive is transmitted by an automatic friction 
clutch, operated by pedal or hand. A smooth starting 
effort is thus obtained, and the slide is automatically 
brought to rest at the top of its stroke. Provision 
is made for extractors for the ejection of pressings 
from both top and bottom dies. 

The high-speed press shown in Fig. 29 has a 
double-roll feed, coil carrier, strip straightener, scrap 
winder, and automatic oil pump lubrication. It is 
intended for such operations as blanking, piercing 
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Fic. 30--500-TON PRESS TAYLOR AND CHALLEN 


and marking repetition parts, such as chain links, 
washers, small armature parts, buttons, pen blanks, 
key blanks, safety razor components, seals and 
tokens, &c. 

The operator inserts the end of the coil of metal 
into the rolls at the left of the machine, which are 
opened by a pedal for this purpose. The operation 
of the machine is then quite automatic. The high 
working speed of 400 strokes per minute is obtained 
and multiple dies are regularly used, giving a produc- 
tion of up to 2000 articles per minute—with five dies. 


Coiled strip metal is liable to be slightly out of | 


alignment when supplied for use on roller feed presses ; 


but the straightening device, which is fitted auto- ' 





material to set under pressure, the press slide auto- 
matically dwells under load at the bottom of its 
stroke, with the dies closed. On the subsequent 
up-stroke, the finished pressing is automatically 
ejected. A friction clutch transmits the drive and 
is operated by a hand lever or pedal. 

The 640 coining press exhibited is an example of the 
well-known range of coining presses made by the firm 
and used in the British, colonial and foreign Mints 
Improvements have been recently made in the con 
struction of coining machinery, including the easily 
removable steelings that take the pressure, and in the 
lubrication arrangement. Production has been speeded 
up by an improved extractor gear, in which lifting rods 
now extract the finished coin from the collar, but on 
the return motion do not again lift the bottom die and 
holder as in older machines. Thus, the blank, which 
has been dropped into the recess in the collar, is not 
disturbed before the dies close and emboss the coin. 
In this way a quicker running of the press is effected. 
A provisionally patented device has also been fitted, 
which gives a slight rotation to the top die at the same 
time as coining takes place. This has the effect of 
producing combined compression and torsional action 
on the metal in the coin blank, which reduces the 
effort required to stamp the coin. A deep coined 
impression is thus possible without undue vertical 
pressure on the dies. 


HADFIELDs, LTD. 

The stand of Hadfields, Ltd., East Hecla Works, 
Sheffield, is devoted to a display of special forms of 
alloy steel, among which one of the most outstanding 
is the heat-resisting steel used for such purposes as 
the superheater supports illustrated in Fig. 31 





Fic. 31—SUPERHEATER SUPPORTS--HADFIELDS 


These specimens are some of the latest produced by 
the company and have been made for an extra high 
pressure and temperature locomotive. The charac- 
teristics of this steel are that it does not scale or warp 
at the high temperatures associated with super- 
heaters. There are also examples of steam turbine 
blading in non-corroding steel, castings of toughened 
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cast steel, manganese steel, non-magnetic steel, and 
several forms of high-speed tool steel. There are a 
dise crushing machine for hard rock, and a set of 
toothed crushing rolls for coal. Some samples show 
the clean bore produced by the Hadfield system of 
metal coreing in making mining drill steel. 


Lrp. 


The outstanding exhibit of David Bridge and Co., 
Ltd., Castleton, Manchester, is the plastic mixer, 


Davip BRIDGE AND Co., 


four-hour day, and requires 500 horse-power for its 
driving. 

The second machine on this stand, which we 
illustrate in Fig. 33, is a rubber sheeting mill of 
normal design, except that it has two special features. 
The guards at the ends of the rolls, which prevent the 
rubber from getting down into the bearings, are 
made in two parts with a sliding joint. Each half is 
fitted snugly to its roll and moves with it, so that the 
clearance between the guards and the rolls remains 


induction motor is provided when the supply is drawn 
from A.C. mains. In the space between the motor 
and dynamo a starter with no-volt and overload 
releases is fitted as shown in the illustration. In the 
case of a D.C. supply, the starter is of the arm type, 
whilst a star-delta starter is supplied when the set 
is driven by an A.C. current motor. The set is 
supplied with a complete welder’s equipment, consist- 
ing of an electrode holder, a flexible cable, two 
operator’s screens with coloured glasses, a pair of 








Fic. 32—-RUBBER MIXING MACHINE -BRIDGE 


which is illustrated by Fig. 32. It is known as the 
Bridge-Banbury mixer, and is principally used in the 
rubber industry for mixing the raw rubber with the 
various ingredients used in its manufacture. 

The machine is of the batch type—that is to say, 
a charge is introduced into the hopper, is worked up, 
and is discharged at the bottom to make room for 
another charge. It comprises two rotors, which are 
driven at slightly different speeds within a heavy 
casing. Above there is mounted the charging hopper, 
while below there is the sliding outlet door. Within 
the hopper there is a heavy plunger, which may be 
raised by compressed air during the charging process. 
When the charge has been inserted, the plunger is 
allowed to descend and keeps it in intimate contact 
with the mixing rotors, so that thorough mastication 
is effected. There are slight openings in the sides of 
the plunger, through which powders can be added to 
the charge as required, and a dust extractor is pro- 
vided to suck away any floating dust so that it may 


the same regardless of the setting of the rolls. There 
is also, running across the top of the machine, a light 
frame connected with the driving clutch and a brake. 
The object of this device is that, should an accident 
happen, such as the operator's hands getting en- 
trapped in the rolls, he can stop the machine imme- 
diately by knocking the frame with his head. We 
tried the effectiveness of the arrangement, and found 
that the rolls could be stopped when running light at 
full within about jin. of circumferential 
travel. 

There are several other machines for allied indus- 
tries on this stand, but they are of familiar design, 
and need not be enlarged upon here. 


S} reed 


Murex WELDING Processes, LTD. 
The exhibits of Murex Welding Processes, Ltd., 
of Forest-road, Walthamstow, consist of a motor 


generator welding set as shown in Fig. 34, a trans 

















Fic. 34-6 -kW DYNAMO WELDING 


be recovered in filter bags. The casing of the rotors, 
the discharge door and the plunger are all cored with 
passages for steam or water, so that they may be 
either heated or cooled according to the process which 
is being carried out. ’ 

In order to ensure uniformity in the batches mixed, 
the machine is fitted with a timing dial, on which 
are marked instructions to the attendant, such as 
‘Add Powders,” ‘“* Add Sulphur,” and so forth, and 
there is a system of coloured electric lights in con- 
nection with the dial to attract attention at the proper 
time. There is also a Cambridge thermograph, with 
its thermocouple in the mixing chamber, that records 
the temperature of each mix, and incidentally acts | 
as a check on the industry of the workmen, as it 
shows that the batches have been put through the 
machine at the proper rate. These machines are 
made in a number of sizes, the largest of which is 
capable of handling 100,000 lb. of stock per twenty- 





SET—MUREX WELDING PROCESSES 


former welding plant, an atomic hydrogen welding 





plant, an automatic welding plant, an oil engine- | 


driven, two-operator welding plant, and a large | 
selection of welding electrodes. Demonstrations are | 
being given daily of the oxy-acetylene welding of 
copper by the Promag process, and of automatic 
welding by the Flexin process. The motor generator 
set, shown in Fig. 34, consists of a 6-kilowatt 
welding dynamo with a drooping characteristic 
and is suitable for operating a single arc. The 
output can be varied by field contral from 50 to 
200 ampéres at 30 volts, rising to approximately 
80 volts on open circuit. No separate resistances 
are required, the welding leads being taken direct 
from the dynamo terminals. The motor is a 12} 
horse-power enclosed ventilated machine designed 
for a speed of 1440 revolutions per minute. When 
the machine is required to work on a D.C. supply, 
a shunt motor is provided, whilst a squirrel-cage 








Fic. 33—-RUBBER SHEETING MACHINE -BRIDGE 


leather gauntlet gloves, a chipping hammer and a 
wire brush. 


LTD. 


One of the exhibits of the Sturtevant Engineering 
Company, Ltd., is the vacuum cleaner shown in 
Fig. 35, which is claimed to be capable of doing 
from six to eight times more work than an ordinary 
domestic vacuum cleaner and is well suited for indus- 
trial service. Special tools are supplied for dealing 
with every kind of cleaning such as sweeping floors, 
brushing down walls, roof beams, piping, ledges, &c. 
As the machine is built largely of aluminium, it is 
light and can easily be transferred from place to place. 
Two large rubber-tired wheels are provided at the 
back of the machine, and a single swivelled rubber- 


STURTEVANT ENGINEERING COMPANY, 

















Fic. 35—-VACUUM CLEANER—STURTEVANT 
tired wheel at the front. The motor develops } to } 
horse-power, and is supplied for the standard A.C. 
or D.C. voltages of 100 to 125 or 200 to 250. It is 
adaptable for special periodicities, such as 25 or 100 
cycles, and the machine can be specially wound for 
low voltages. Another machine of the same type, but 
of smaller size, is made to meet the requirements 
of those who require something more powerful than 
the ordinary domestic vacuum cleaner, the consump- 
tion in this case being 400 watts. As in the case of 
the larger machine, the motor is liberally rated and 
the temperature rise is well within the standard 
limit of 72 deg. Fah. The suction is produced by a 
two-stage turbine fan, the two cast aluminium 
impellers being mounted on the armature spindle, 
which runs in self-aligning ball bearings. Another 


| exhibit on this firm’s stand is a pneumatic despatch 
| tube desk with swivelling receiving chutes and with 


the automatic control mechanism under the desk. 
(To be continued.) 








THE aeroplane service up the river Yangtse from Shanghai 
has been extended from Hankow to Ichang. The distance 
to Ichang by air is 600 miles, but by the river twice as far. 
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Railway and Road Matters. 


THERE was a collision on the former Caledonian section 
of the London, Midland and Scottish Railway on the even- 
ing of Friday, February 20th. The train concerned was 
the 5.5 p.m. express from Glasgow to Edinburgh, which 
ran into a goods train near Woodmore Junction. Except 
that the engine was derailed, there was no serious material 
damage, and no passengers were hurt. 


Tue death recently of Mr. Harry Curbishley, the canal 
engineer of the North Staffordshire Railway until its 
absorption in the L.M.S., removes a name long connected 
with that railway. As engineer of the Trent and Mersey 
Navigation, Mr. Curbishley was associated with the oldest 
surviving piece of railway in the world—the line from 
Froghall to the limestone quarries at Caldon, sanctioned 
in 1776. 


FIGURES given by Mr. E. J. Missenden at the Woolwich 
Chamber of Commerce on February 3rd showed that the 
last count of passengers alighting at and returning from 
the stations in the London area of the Southern Railway 
revealed that 196,929 alighted between 7 a.m. and 10 a.m., 
and about the same number returned between 4 p.m. and 
8 p.m. Of this number approximately 50,000 used 
Charing Cross or Cannon-street, and 53,000 alighted at 
London Bridge. 


At the annual meeting of the London and North-Eastern 
Railway on March 6th, Mr. Whitelaw, the chairman of 
the company, will move that the number of directors be 
reduced, before the annual meeting in 1932, from twenty- 
six to twenty-four, and, before the annual meeting in 
1933, be further reduced to twenty-two. The motion 
will also be made that the directors’ remuneration of 
£25,000 be reduced, as from the beginning of the present 
year, to £21,000. Two other propositions will be sub- 
mitted by independent shareholders, one to reduce the 
directorate to the minimum of sixteen and the remunera- 
tion to £16,000, and another that the company obtains 
powers to reduce the minimum from sixteen to six. 


THE announcement was made on February 2Ist that 
not earlier than May Ist the Minister of Transport will 
make regulations as to the provision of the “ flexible pro- 
gressive system ’’ of what we would have called “ street 
traffic signals’ along Oxford-street between Marble Arch 
and St. Giles’ Circus. This notice prompts us to observe 
that at the Institution of Railway Signal Engineers on 
December 10th last a paper on the subject of street signals 
was read, which, in the opinion of Colonel Pickard, of the 
National Safety First Association, was of such value that 
it should be in the hands of every chief constable in the 
country. From that paper we learn that the first serious 
application of such means for controlling street move- 
ments was made in New York in 1918, followed by Paris 
in 1923, Berlin and Hamburg in 1926. It was in the last- 
named year that the first installation in this country was 
opened at Wolverhampton. Of the signals fixed some 
time ago in Piccadilly, the paper observes that their object 
was more to co-ordinate the control by policemen in 
handling the traffic and not to dispense with them. 


In recording that on February 17th the coroner for the 
City of Carlisle again adjourned—until March 17th—the 
inquest on the passengers killed in the derailment of 
January 3rd, we would amend our omission to mention 
at the time that that officer, when opening his inquiry on 
January Sth, said: “It speaks volumes for the care 
which the railway employees exercise in their duties when 
I say that during the many years I have acted as coroner 
of this city I could count on the fingers of one hand the 
deaths that I have inquired into arising from railway 
traffic accidents within the city.” If Mr. Strong was 
referring to train accidents in which passengers were 
killed, he would have to go back to March 4th, 1890, 
when four passengers were killed in a collision. Whilst 
this cannot but be regarded as an excellent record for 
a station where, as the coroner remarked, seven different 
railway systems join, the Carlisle area has been the locality 
of some of the most serious accidents of recent years ; 
at all events the infirmary in that city and its medical men 
can bear eloquent testimony to that. Many of the injured 
in the following accidents were conveyed to Carlisle Infirm- 
ary for treatment :—Hawes Junction, December 24th, 
1910; Ais Gill, September 2nd, 1913; Quintinshill, May 
22nd, 1915; Little Salkeld, January 19th, 1918 ; Naworth, 
August 30th, 1926; Culgaith, March 6th, 1930; and the 
present accident of January 3rd last. 


THE annual report for 1930 of the Great Western shows 
that there was during the year a total expenditure out of 
capital of £1,516,082, of which £917,903 was on lines 
opened and under construction, £289,166 on rolling stock, 
and £152,273 on manufacturing works and plant. It is 
proposed to incur during the current year a capital expen- 
diture of £2,613,000, of which £1,733,000 is on lines, 
£150,000 on rolling stock, £168,000 on manufacturing works 
and plant, £87,000 on road vehicles, and £475,000 on docks, 
The gross receipts from purely railway working were 
£29,589,918, as compared with £31,028,475 in 1929, and 
the expenditure was £23,617,213, as against £24,308,541. 
Other businesses brought last year’s receipts and expendi- 
ture up to £34,346,867 and £28,226,477 respectively, and 
made the total net receipts £6,120,390, as compared with 
£6,975,262. The addition of miscellaneous net receipts 
and the deduction of miscellaneous charges made the net 
revenue of the year to be £6,987,146. The balance brought 
forward was £186,227, and, after carrying £65,395 forward, 
there remained sufficient to pay a dividend on the con- 
solidated ordinary stock of 5} per cent. for the whole year, 
as compared with 7} per cent. for the whole of 1929. The 
passenger train mileage ruse from 38,346,710 to 38,751,781, 
but the total engine mileage, including shunting, light, 
and assisting, fell from 96,856,634 to 95,831,388. The 
number of nger journeys, excluding those of season 


passe 
ticket holders, dropped from 132,339,229 to 124,735,287, 
but the average fare per passenger had the slight increase 
from Is. 3-92d, to Is. 3-97d. Third-class passengers 
decreased by about 6} millions and workmen by 1 million. 
Freight traffic fell from 81,815,343 to 75,139,498 tons, but 
the average receipt per ton increased from 4s. 3-79d. to 


Notes and Memoranda. 





D.C. at 3000 volts to the Lackawanna railway trains in 
the New York suburban electrification, carried six times 
their rating for 15 sec. in a recent test. The Lackawanna 
Railway is the first important American line which 
depends entirely on mercury arc rectifiers for D.C. energy 
supply from sub-stations distributing purchased power for 
heavy traction service. 

TuE total production of bituminous coal in the United 
States during the week ended January 17th, including coal 
coked at the mines, is estimated at 9,195,000 net tons. Com- 
pared with the output in the preceding week, this shows an 
increase of 11,000 tons. The total production of anthracite 
in the State of Pennsylvania during the week ended Janu- 
ary 17th is estimated at 1,557,000 net tons. Compared 
with the output in the preceding week, this shows an 
increase of 92,000 tons. 

INCREASING use is being made of sisal hemp for the 
manufacture of high-grade cordage, but there has been 
& prejudice against sisal ropes for marine owing 
to an impression that the fibre will not withstand the 
action of sea water. Preliminary trials carried out by 
the Imperial Institute, under the auspices of its Advisory 
Committee on Vegetable Fibres—and published in Imperial 
Institute Bulletm in 1927— indicated, however, that 
there was no foundation for this belief. 

Tue distance by air from Canton to Swatow is 223 miles, 
and to Hoihow 300 miles. The fares are remarkably 
cheap, being based on the rate of 20 cents a mile, on which 
scale the fare to Wuchow works out at 22-40 dollars, to 
Swatow at 41-60 dollars, and to Hoihow 60 dollars. The 
rate charged for parcels sent by air mail is 60 cents per 
kilogramme to Wuchow, 1-15 dollars to Swatow, and 
1-50 dollars to Hoihow. The normal rate of exchange is 
about | dollar=2s., but at the present time is much below 
that amount. 


Tue German exports of wire and wire products in 1930 
show a great diminution compared with 1929. The exact 
figures for 1930 (and 1929) are as under, in metric tons :— 
Wire rods, 86,200 (197,800); drawn wire, 214,200 
(259,000); wire rope, 15,700 (18,600); wire netting, 
18,900 (23,400); barbed wire, 41,800 (65,000); wire 
nails, 54,100 (62,600). The falling off was due to the 
universal trade depression and also to the decreased 
absorption capacity. Besides this, several countries— 
Japan and South Africa among others—are busy erecting 
factories themselves for manufacturing wire products, 
such as wire netting, barbed wire, &c. 

Reports are current, says the Engineering News- 
Record, to the effect that a natural gas pipe line using a 
new high-elastic limit, cold-worked material is contem- 
plated, in which the pipe will be stressed to 25,000 Ib. per 
square inch, reducing the required diameter from about 
18in. to 12in. It is said also that this line will operate 
under 1000 Ib. pressure, whereas the highest pressures now 
used are about 500 Ib., with one line tested to over 600 Ib. 
Up to 1926, 350 lb. was considered a high pressure for a 
natural gas trunk line. If any or all of these improvements 
materialise, the cost of gas transportation will be favour- 
ably affected and the economic range of pipe lines increased. 

AccorpInGc to the Welding Journal, following up the 
movement for the recognition of welding for the drums of 
high-pressure boilers, there were exhibited at the National 
Power Show, held in New York in December last, in con- 
nection with the annual meeting of the American Society 
of Mechanical Engineers, some welded boiler drums which 
had been subjected to hydraulic pressure tests. One of 
these, 48in. diameter, with both longitudinal and circular 
seams welded, failed at 3250 lb. per square inch. Another 
subjected to the same pressure had not failed, but had 
taken a permanent set, its diameter increasing from 
48in. to 544in., with an elliptical cross section, whilst the 
dished ends had been pushed out 3}in. 

Recentiy Mr. 8. Whitehead and Mr. A. P. Castellain 
presented Technical Report—Ref. L/T 40—of the British 
Electrica] and Allied Industries Research Association on 
** Sphere Gap Calibration "’ to the Meter and Instruments 
Section of the Institution of Electrical Engineers. The 
report contains an account of experiments carried out at 
East London College upon spark-overs between spheres 
and the standardisation of the sphere gaps as a voltmeter. 
Special apparatus was constructed, including a high- 
voltage air condenser and gaps with spheres 62-5 mm. 
and 20 mm. diameter respectively. The existing standard 
recommendations with respect to the proximity of neigh- 
bouring objects were confirmed, but it is shown that some 
of the precautions appear too stringent, whereas some 
factors, particularly the size of earth plate, should be 
taken into account. 

A LANTERN lecture on “ The Manufacture and Metal- 
lurgy of Tool Steels" was recently delivered by Mr. A. H. 
Gregory before the Leicester Association of Engineers. 
In the course of his remarks, Mr. Gregory referred to the 
great part played by electric furnaces in the production 
of super-quality high-speed tool steels of the present time. 
After showing old type crucibles with coke or gas-fired 
furnaces, the lecturer explained the workings of different 
types of arc furnaces used for melting steels, &c., par- 
ticularly mentioning the indirect type, heating by com- 
bined arc and resistance through radiation from the roof, 
&c., and direct kinds whereby heat is largely created by 
the arc. Tilting furnaces of these and other electric kinds 
were shown on the screen. The lecturer spoke in praise 
of the high-frequency induction electric furnace which 
would melt the steel alloys without heating the outside 
of the crucible. With this method a very clean job was 
possible, permitting the production of pure steel, free from 
sulphur and decarbonising . Ingots of any desired 
form could be obtained and the alloy was better mixed 
and more homogeneous than when other furnaces were 
used. There was a much easier and exact control of the 
heat in the furnace, which was a vital factor in the pro- 
duction of ey wy nee high-speed tool steels: These 
furnaces, said the lecturer, were still the subject of much 
controversy among steel experts in Sheffield, but, for the 
work under review that evening, he had no hesitation in 
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THE natural gas pipe line which is being constructed 
from the Panhandle field of Texas to Cheyenne, Minnea 
polis, St. Louis, Indianopolis and Chicago will be more 
than 1000 miles in length. 


Tue Southern Railway Company has ordered another’ 
steamer for the Channel Islands service. She will be built 
by Denny’s, of Dumbarton, and be the second sister ship 
of the “ Isle of Guernsey,” with twin-screw geared turbines 
and 2143 tons gross. 


Dvugine the planting season of 1930, there were sent 
out from the Forest Service of the Canadian Department 
of the Interior, and planted on farms of the prairie pro- 
vinces, more than 6,000,000 little trees. Since this service 
was started, in 1901, over 116,000,000 trees have been 
supplied. 


A MACHINE is being constructed at the General Post 
Office which can be connected with the telephone system. 
After ringing up any desired subscriber a kind of type- 
writer is operated to send a written message, which is auto- 
matically recorded at the receiving instrument and awaits 
attention. The prospective inclusive annual charge for 
the service is £90. 


Tue Stoke-on-Trent Electricity Department is to lay 
a new E.H.T. feeder from the Hanley sub-works, vid 
Hartshill, to Basford, serving the sub-stations en route, 
and application is to be made for sanction to borrow 
£10,500, the cost of the work. The Electricity Committee 
is seeking a grant from the Unemployment Grants Com- 
mittee for the provision of electricity supply to Milton 
at an estimated cost of £6000. 


Free dental and medical treatment is to be provided 
for all their employees by R. A. Lister and Co., Ltd., of 
Dursley, Glos. A clinic has just been opened close to 
the works, equipped with the most up-to-date medical 
and dental apparatus, and the firm has arranged with three 
local doctors and two local dentists for one of each to 
be in attendance daily. The services offered will not in 
any way conflict with the ordinary panel patient service. 

WrReELess reports from the Antaretic received this 
week announce that a catch of whales, producing 239,600 
barrels of oil, valued at £998,333, has been secured by the 
Anglo-Norwegian Holdings fleet, the largest British Empire 
unit in the whaling industry, for the first nineteen weeks 
of the 1930-31 season, ended February 22nd. This total 
compares with a yield of 195,100 barrels, valued at 
£812,915, for the same period in the 1929-30 season, and 
is within 6400 barrels of last year’s entire production. 
A fleet of six steamers is being used to keep the whalers 
supplied with fuel, food, &c., from South African ports. 


A report from Yokohama, given in the Jron and Coal 
Trades Review, states that the Imperial Steelworks at 
Yawata are extending their steel, sheet and tin-plate 
mills. The extension of the tin-plate mill nearing comple. 
tion, will start operations shortly, when the monthly 
output of tin-plates will be increased by 300 metric tons 
to 2300 tons. Regarding the sheet mill, the extension 
work will be completed within this fiseal year, and the 
new mill will start work next April or soon after. The 
erection of the new mill will result in an increase of 400 
metric tons a month to 3400 metric tons of sheets, including 
some silicon steel sheets. 


Tse buckling of a gusset plate on the steel falsework 
supporting forms for the first arch ring of the Henry- 
avenue bridge over Wissahickon Creek, Fairmount Park, 
Philadelphia, recently caused a settlement of approxi- 
mately 3in. at the crown of the arch and caused a temporary 
cessation of construction work. As a measure of safety, 
workmen were withdrawn from the span and all traffic 
was diverted from the park drive which passes underneath. 
At the time of the accident a number of the arch segments 
had been poured, but none of the key blocks. Foundation 
settlement is believed to have caused excessive stress 
on the steel falsework, resulting in the failure of the gusset 
plate. 

Durie 1930 the electric power and light industry in 
Italy continued, although at a reduced rate, the steady 
growth that has marked its progress during the past thirty 
years. For the first ten months of the year the kilowatt- 
hour output was over 3 per cent. larger and the installed 
kilowatt capacity of the industry 10-8 per cent. larger than 
for the same period of the previous year. The abundance 
of power now available, together with the consistent 
extension of electric services throughout the kingdom, has 
placed the power and light companies in a good position 
to meet the demands of a revival in industrial activity and 
to keep pace with increased requirements from house- 
holders and agriculture. 


So important is the circulation of authoritative and 
frequent reports on weather conditions to the efficient 
conduct of aviation services that flying authorities in all 
parts of the world are planning to equip civil aerodromes 
with wireless transmitters which will enable them to 
exchange information on this subject. One of the latest 
aerodromes to be equipped with a specially economical 
type of apparatus mainly for meteorological services is 
the Dubendorf aerodrome in the Canton of Zurich, Switzer- 
land, for which a Marconi short-wave set has been ordered. 
The station at Dubendorf will operate in conjunction with 
the long-wave transmitter at Zurich aerodrome for the 
transmission of meteorological reports to other aerodromes 
and to aircraft in flight. 


WE regret to have to record the death of Mr. William 
Gordon Perrin, at the age of 57. He had been librarian 
at the Admiralty since 1908. Mr. Perrin discovered 
the naval signal book of 1804, which showed that the 
flags which had been accepted as denoting Nelson's famous 
signal were those of a code which was out of date at the 
time of Trafalgar. During the war, Mr. Perrin filled 
several posts, one of his appointments being Civil Assistant 
to the Director of Air Services. In 1917 he was appointed 
Secretary to Sir Godfrey Paine, the Fifth Sea Lord, and 
followed him to the Air Council and later the Air Ministry. 
In 1920 he returned to his work at the Admiralty. Mr. 
J. Falkner Phillips, Deputy Librarian, has been appointed 





saying that they possessed marked advantages which would 
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have far-reaching effects on the production of fine steels. 


by the Admiralty to be Admiralty Librarian in succession 
to Mr. Perrin. 
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HYDRO-ELECTRIC POWER DEVELOPMENT AT RUSKIN, B.C. 


(For description see page 233.) 


THE POWER -HOUSE UNDER CONSTRUCTION—MARCH,. 1930 


Vigw LOOKING DOWNSTREAM SHOWING WOODEN FLUME—MARCH, 1930 
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Transmission Line Troubles. 


NoTHING connected with electrical engineering | 
has claimed more attention within recent times | 
than overhead transmission. While at first sight 
this method of conveying electricity from place to | 
place may not appear to present difficulties to 
designing and operating engineers, it must be | 
evident to those in the habit of studying electrical | 
literature that the scheme is not always completely 
satisfactory. Abroad lightning has proved a} 
great source of nuisance on lines erected in parts 
where severe thunderstorms are experienced, and 
no end of research work has been done with a view 
to finding ways and means of protecting lines and | 
apparatus that are subjected to frequent and severe 
atmospheric disturbances. Fortunately, in this 
country lightning does not bother electrical engi- | w 
neers to any appreciable extent, but other troubles | 
are encountered. As shown, for example, by Messrs. 
S. W. Melsom, A. N. Arman, and W. Bibby, in a 
paper read before the Institution of Electrical 
Engineers last year, the brushing at the insulators 
of overhead lines caused by salt deposit from the 
sea has been responsible for serious disturbances. 
A line investigated by the authors was 20 miles 
from the sea, yet with an abnormally dry south- 
westerly wind the salt deposited on the insulators 
resulted in brushing and troublesome surges. 
Other troubles were dealt with in a paper read 
recently before the same Institution by Mr. R. J. 
Ryle, who has apparently devoted considerable 
time to the study of the problems associated with 
dirty insulators and conductor vibration. Owing 
to dirt deposit on suspension insulators on the New- 
castle-on-Tyne Company's 66-kV line faults have 
frequently occurred. Some of them may have been 
produced by switching or other surges, but the 
majority seem to have taken place at normal 

















working voltages under fog or drizzle conditions. 
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The practical factor of safety under these conditions 
cannot be much in excess of unity, as compared 
with 4-6 based on the wet flash-over test. At 
present the worst area is within 3 miles of the North 
Tees power station, where there are large chemical, 
cement and steel works, and other fume and smoke- 
producing sources. A generating station burning 
pulverised coal close to the North Tees station and 
a chemical product works are, however, believed 
to be responsible for a large proportion of the 
product which affects the line insulation. In the 
vicinity of brown coal or lignite power stations in 
Germany, breakdowns owing to dirty insulators 
have also been experienced, and a complete 
outdoor 110-kV sub-station has had to be con- 
verted into an indoor station in order to make the 
insulation stand up to its work 


As the addition of a fifth unit to every suspension 
string on the North-East Coast line and the clean- 
ing of insulators have not by any means eliminated 
troubles, it is pretty evident that there is room for 
improvement in the design of insulators that are 
exposed to a dirty atmosphere. Even if the faults 
could be eliminated by frequently cleaning the 
insulators, the remedy would scarcely be satis- 
factory, on account of the trouble and expense. 
Much emphasis has recently been laid upon the 
economy of overhead lines, but reliability is just 
as essential as low initial cost, which may easily 
be outweighed by frequent breakdowns and repairs. 
In Scotland there is a line on which the insulators 
| are said to need cleaning every six weeks, a state 
of affairs which indicates that overhead trans- 
mission is sometimes far from satisfactory. The 
author of the paper under consideration believes 
that a very important matter in the design of 
insulators is that of shape, for experience has shown 
that dirt deposits are practically confined to the 
| under surface of the porcelain, and the more this 
| surface is enclosed, and protected, the heavier does 
the deposit become. Deposition on the porcelain 
| surface seems to be favoured by enclosures or 
hollows in which the wind velocity is reduced or 
the air is directed into vortices in such a manner 
that the settling of the particles is encouraged. In 
the standard type of suspension unit, the corruga- 
tions which increase the leakage path are put on the 
underside of the porcelain where they are not 


| exposed to the action of rain, but in the opinion of 


the author under dirty conditions rain is beneficial, 
on account of its cleaning effect. Corrugations 


T H K E N G | N E E R. underneath the insulator tend to collect the dirt. 


and the author suggests that the standard suspen- 


| sion insulator should be turned inside out, so that 
| the corrugations were on the upper surface, whilst 
| the lower surface was smooth, and that the insulator 


should be designed so that the corrugations were not 
overhung, so as to ensure that all parts of the 
corrugated surface were open to the wind and free 
to be washed by rain. The discussion left us some- 
what in doubt as to whether these suggestions were 
generally approved, but the paper, which also 
covers conductor vibration troubles, was, neverthe- 
While the author is no doubt 
familiar with the so-called anti-dirt insulators 
available, he apparently prefers an _ insulator 
made in accordance with his own ideas. During 
the past year a new anti-dirt type insulator 
with the body in the form of 
bell, with large vertical surfaces and _ rela- 
tively small horizontal surfaces. Contrary’ to 
the author’s idea, however, the corrugations, 
large leakage 
path, are inside, and are consequently protected 
from rain, and in order to increase the flash-over 
value of the complete string, especially in wet 
eather, the string is composed of alternate 
large and small units, so as to avoid a continuous 
stream of water passing from the upper to the 
lower disc. Although no mention is made of this 
new insulator in the paper, tests are being carried 
out by the author on various types, including an 
insulator with a smooth under-surface. The time 
factor is, however, obviously important, and it 
may take several years to decide whether operation 
is really better with one type of insulator than with 
Incidentally, although a new anti- 
dirt insulator for tension strings has also recently 
been introduced, the author's experience shows 
that no trouble is met with on these strings 
One thing that seems certain is that a trans- 
mission insulator that may be quite  satis- 
factory in one locality may prove very unreliable 
elsewhere. In a highly industrialised country like 
England, it is only natural that the insulation of 
lines in certain quarters should call for special 
consideration. Abroad dirt and other insulator 
troubles are, of course, also experienced, and it 
behoves British engineers carefully to study all 
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that is written on this important subject of insulat- 
ing overhead lines. At the High-tension Confer- 
ence held in Paris in 1929 several papers bearing on 
insulator troubles were presented, including a very 
instructive paper by Messrs. A. Montandor and 
M. G. Gravier, describing a special oil bath insulator 
which is said to have made it possible to operate 
70-kV lines in Morocco, where owing to salt deposits 
all other insulators failed to give satisfactory 
service. 

No doubt in due course all the difficulties met 
with in the operation of overhead lines will be more 
or less satisfactorily overcome. That overhead 
transmission can never be an ideal system is, 
however, pretty evident, and some engineers main- 
tain that sooner or later it will be superseded 
by a better one. Proposals to place main extra 
high-pressure circuits underground are, of course, 
always dismissed on the score of cost, but our 
American contemporary, the Electrical World, has 
recently been bold enough to suggest this course. 
** May it not be well,” this journal asks, ‘‘ to make 
a new start on high-voltage transmission? Why 
not forget the mechanical arrangements and 
materials that have their origin in history, and that 
promise very little, in order to embark upon more 
logical research work to meet modern high-voltage, 
high-capacity, and continuous service require- 
ments. Engineers might, for example, well dream 
about an underground transmission line consisting 
of a welded pipe filled with oil in which bare con- 
ductors are to be mounted on insulators supported 
on welded pins. Mechanical strength would be 
ample, complete external protection would be 
obtained, right of way would be a ditch, con- 
ductors would have high capacity and ample 
cooling, and the insulation would be far beyond 
the mark set by present arrangements.”’ Drastic 
and impracticable as these proposals may appear, 
there is no question that much may be gained by 
studying alternative methods, instead of modifying 
and improving existing arrangements, based on old- 
established ideas. 


Architecture and the BPngineer. 


Ir is a pleasant feature of life in the present 
century that public interest in architecture is in- 
creasing. Not so many years ago our great Gothic 
cathedrals were unhonoured and unsung. They 
were allowed to fall into disrepair, and architects 
in the name of “ restoration’ were allowed to 
work their will upon them. The first sign of re- 
awakening interest was provided by the establish- 
ment of a department of H.M. Office of Works, 
entitled the Inspectorate of Ancient Monuments 
and by the creation of a Society for the Protection 
of Ancient Buildings, which resulted in increasing 
care being devoted to such national treasures. But 
in more recent years, with the coming of new 
methods of construction, interest has been extended 
from the old masters to the efforts of modern archi- 
tects. On Wednesday, February 25th, Mr. Fair- 
hurst, A.R.I.B.A., read a paper on “‘ Architecture 
in relation to Steel Structures ’’ before the Man- 
chester and District Association of the Institution 
of Civil Engineers. In that paper he made the 
remark that the history of the progress of man 
through the ages is most vividly recorded in his 
architecture and his achievements are immor- 
talised for all time in buildings. Though we may 
question—with some relief—the “for all time,” 
since buildings must inevitably fall into decay and 
disappear, and since nowadays in closely built-up 
areas many are pulled down almost as soon as 
they are found not to achieve the purpose for 
which they were constructed, the fact, neverthe- 
less, remains that posterity for several hundred 
years must judge us to some extent by the buildings 
we erect now. As regards offices and shops, and 
even enormous blocks of flats, we think that 
posterity will not look too hardly upon us. If we 
have not yet found, or, so far as can be seen, come 
very near to finding, a complete solution to the 
problems presented to us by the possibilities and 
limitations of steel and concrete as materials for 
buildings, we have at least realised that something 
different from the ancient styles must be adopted. 
But when we come to look upon some of the erec- 
tions put up by engineers, some of the factories 
built only with the thought of providing the 
cheapest possible covering for men and machines 
to work under, and some of the houses which 
provide homes for those working in factories, we 
can only be thankful that by their perishable nature 
they cannot last long enough to disgrace us in the 
eyes of more than two or three generations. 

It is the common complaint of the layman 
that the engineer, even if he has brought many 





comforts to the home and many luxuries and con- 
veniences to mankind, has brought also in their 
train ugly sounds, ugly smells, and ugly buildings. 
And we cannot but confess. that in some degree 
what he says is correct. We may reply, it is true, 
that we, as engineers, have given to the world new 
beauties as well; we can point to the steamship, 
to the locomotive, and the motor car, but the lay- 
man can still reply that these machines only dis- 
placed other things of at least equal beauty, while 
the ugliness of which we are capable almost passes 
belief. We cannot deny it. But engineers can do 
their best to set about repairing the damage they 
havedone. There is no real reason why our factories 
and our power-houses should be ugly ; so much 
is proved by many of the erections of late years, 
which, even if they do not rise to the highest 
standards of architectural beauty, are at least 
pleasing to the eye. Though such buildings may 
be more costly, it is at least doubtful whether a 
firm that employs a true architect to design a 
building for it is the loser. No reputable firm 
would care to be represented in a city by a head- 
office built of iron and tin which, though it might 
prove an efficient covering, would have the appear- 
ance of cheap and shoddy work. If a firm were so 
represented, it is probable that buyers would come 
to the conclusion that its productions were likely 
to be cheap and shoddy too. A handsome, dig- 
nified office is an advertisement in itself of a firm’s 
integrity and business efficiency. But if a good 
central office building is an advantage, surely a 
well-constructed *‘ works” is too. It is true that 
the requirements of a factory as regards lighting, 
the provision of cranes, and the necessity for large 
open spaces appear somewhat difficult to meet in 
a cheap and efficient manner by any method other 
than that of steel columns covered by a saw-tooth 
roof with corrugated iron walls; but that that is 
not the only method available is shown by other 
buildings lacking the ugly appearance of such 
erections which may be seen in this country as well 
as abroad. France can show many a great works 
hall partly constructed in reinforced concrete with 
an effect almost Gothic in grandeur. Sulzer 
Brothers in Winterthur are erecting a noteworthy 
three-storey machine shop on a steel frame with 
concrete floors, walled with one of the many types 
of asbestos tiles, while in England Carreras new 
building in London can be cited as an instance of 
something more dignified than the usual form of 
factory. But it is not in factories alone that im- 
provements might be effected. Power stations, too, 
in this country are sometimes only describable 
as blemishes on the countryside. Yet there is no 
real reason why they should not provide an archi- 
tect with the opportunity to design something 
striking and impressive. Chimneys need not be 
ugly. Massed together or artistically grouped, 
they can be used as the main feature of the design. 
At Siemensstadt, in Germany, a building has been 
erected which, though not entirely satisfactory, 
at least is a dignified attempt not to disguise 
the purpose for which it was constructed, 
but to gather its necessary features into a har- 
monious design. Some of our power stations in 
England do not suffer greatly by comparison with 
it—notably Stourport. But the tendency here 
seems rather to attempt to disguise the purpose 
for which the building was put up than to admit 
freely that it was erected to house generating plant. 
Mr. Fairhurst remarks in his paper that the two 
principal standards by which good architecture 
should be judged are utility, the presence or 
absence of which is largely dependent on the plan 
and the esthetic quality of its design, which should 
be allied with the plan but is frequently opposed 
to it. This criticism must apply when the whole 
esthetic appeal of a power-house, otherwise well 
designed, is spoiled by the fact that no effort has 
been made to bring the chimneys into harmony 
with it. Railway stations, too, are susceptible to 
improvement. In the case of such buildings the 
tendency is to regard any sums devoted to attempts 
to beautify the design as an unwarrantable expendi- 
ture of money which can never bring in its due 
return. The same argument might be applied to 
any building. In every case the return on the 
money expended is indirect. Nothing has more 
effect upon the impressions that a foreigner will 
take away when leaving a country than the suit- 
ability, convenience, and dignity of the build- 
ings he has seen. Among these buildings the rail- 
way stations, perhaps, hold the first place. 
Anyone who has seen some of the great stations on 
the Continent, or perhaps the greatest work of all, 
the Grand Central Station in New York, can fail 
to realise the excellent impression of the country 
they leave on the mind of the traveller. 





The engineer has much with which to reproach 
himself, but he can say in excuse that in the 
hurry and bustle of the mechanical revolution of 
the last century he hardly realised in his eagerness 
to exploit his new discoveries what damage he 
was doing to more ancient things. He can make 
that excuse no longer. In the future, if he does not 
take the matter into his own hands, public opinion 
will force him to make the required improvements. 
But we do not believe that that will be necessary. 
Already many engineering buildings show at least 
some attempt to achieve beauty. Mr. Fairhurst 
remarks that our time is bound to be an age of 
experiments, the best of its examples forming a 
link in the chain of evolution of the style; our 
generation, however, is hardly likely to live to see 
the ultimate solution. Surely in this there is 
encouragement. Posterity will judge our time, 
not so much by the defects of our present buildings, 
as by the beauties of the perfected style which 
our descendants will see. For they are but steps 
in the evolution of that style. 








Obituary. 
SENATOR LUIGI LUIGGI. 


From Roman times up to the present remarkable 
period of industrial and constructional development in 
Italy, the engineers of that nation have been the 
designers and builders of many civil engineering works 
of outstanding interest. To few of them, however, 
in recent years was it given to create such a wide 
circle of interests and friends as the late Senator 
Dr.-Ing. Luigi Luiggi, who at the age of seventy-five 
recently died in Rome. At international conferences 
and congresses few figures were more familiar than 
that of Luigi Luiggi, whose personality and work was 
known, not alone in European countries and North 
and South America, but also in the countries of the 
Mediterranean and in the Far East. 

Commendatore Ingegnere Luigi Luiggi was born in 
Genoa in 1856, and at quite an early age he showed 
unmistakable evidence of unusual ability. After 
completing his earlier education, he attended the 
University of Genoa from 1873 to 1875, and then 
passed on to the Regio Politecnico di Torino, from 
which college he graduated with honours three years 
later. In 1880 he was appointed a junior engineer 
in the Ministry of Public Works at Rome, and very 
shortly afterwards was sent to England in order to 
study lighthouse work and port and harbour con- 
struction under the late Sir James Douglas. During 
this time he made his first acquaintance with English 
ports, which he continued to visit at frequent intervals 
for several years. On his return to Italy in 1882 he 
took up a position on the staff of engineers who were 
working on the modernising of the harbour of Genoa, 
and he was personally responsible for the construction 
of the two dry docks behind the Veccia mole. In 
later years he was honorary cunsulting engineer to 
the Genoa Port Authority for the more recent im- 
provement works at that seaport. About 1893 he 
became chief engineer in charge of Tuscan lighthouses 
and harbours, and while holding that position he also 
superintended the carrying out of the train ferry 
system across the Straits of Messina. 

He had a fluent knowledge of foreign languages, 
and travelled frequently with a view to acquaint- 
ing himself with the progress in European harbour 
construction. In 1896 his services were lent by the 
Ministry of Public Works te the Argentine Govern- 
ment for the building of the great military port at 
Bahia Blanca, which included the construction of a 
very large dry dock, in the making of which Italian 
material and the services of many Italian workmen 
were utilised. From 1896 to 1905 Luigi Luiggi was 
the consulting engineer to the ports of Buenos Aires 
and Montevideo, and he also carried out port and 
harbour works at La Plata, Rosario and Deslado. 
On his return to Italy in 1905 he became a member of 
the Council of Administration of State Railways, and 
two years later was made Professor of Hydraulic 
Engineering and Maritime Construction in the 
University of Rome. 

The period of his professorship was marked by 
several further activities, including consulting work 
in South America and Egypt, and for the Inter- 
national Danube Commission. He was also nominated 
by the Italian Government as a delegate on the Inter- 
national Committee for the Suez Canal. About this 
time he carried out port works on the shores of the 
Red Sea and in Tripoli, while he acted for the 
Egyptian Government, in colleboration with Sir 
Cyril Kirkpatrick, M. Inst. C.E., and Monsieur C. 
Laroche, and was responsible for port and harbour 
undertakings at Alexandria, Damietta, Kosier, and 
Mersa Matru. 

Although Dr. Luigi Luiggi’s main interests were 
connected with maritime works, a subject which he 
made peculiarly his own in his world-wide travels, 
and on which he came to be regarded as a recognised 
authority, he, nevertheless, carried out other im- 
portant works connected with hydro-electric power 
schemes, canals, aqueducts, roads, and railways, 
both in his own country and in South America. 
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He was promoted to the highest rank in the Italian 
Ministry of Public Works service, and he retired 
from this service in 1923, with the title of Honorary 
President of the National Council of Public Works. 
Other committees and councils of which he was a 
member included those dealing with Railways, 
Irrigation, Public Instruction, and National Economy. 
He took up parliamentary work in the Twenty-sixth 
Legislature, as a member of the National Party, and 
was later nominated a Senatore del Regno. Although 
he was a comparatively old man when the Fascist 
movement began, he allied himself whole-heartedly 
with it, and was freely consulted with regard to civil 
engineering problems arising under the recent re- 
construction schemes carried out under Signor 
Mussolini’s regime. 

We have already mentioned his very frequent 
foreign visits as the representative of the Italian 
Government to various international conferences, and 
outstanding among the more recent of these we may 
mention the Engineering Congress at Japan, at which 
he led the Italian delegation with no uncertain voice. 
He paid many visits to America, and was in New York 
for the University Centenary Celebrations, and for 
the fiftieth anniversary of the American Society of 
Mechanical Engineers, on which occasion he was one 
of the delegates who was selected for presentation 
with the commemoration medal which was specially 
struck in honour of that occasion. 

Dr. Luigi Luiggi was elected a member of the Insti- 
tution of Civil Engineers in 1901, and he was an 
honorary member of the American Society of Civil 
Engineers and many other foreign scientific societies. 








SENATOR LuiGi LuIGGi 


In 1921 he accepted an invitation of the Senate of 
London University to give a course of lectures on 
engineering works executed in Italy in the previous 
two decades. This series of lectures was repeated at 
Melbourne, Australia, and in America. He was the 
recipient of university Cegrees in science and engineer- 
ing, in recognition of the work he had done. Dr. 
Luigi Luiggi became a member of the Italian Com- 
mittee of Industrial Mobilisation at the outbreak of the 
late war, and held the rank of Colonel. He received 
many Royal, military and civil honours, not only 
in Italy, but also in France, Greece, and South 
America. Although during the last few years he had 
practically retired from active practice, his services 
were frequently sought in an advisory capacity, and 
quite recently he spent some time in Egypt and 
Albania in connection with port schemes, while only 
last year he paid a further visit to America. His death 
is widely regretted, not alone in Italy, but by the 
many English and American friends with whom he 
came into contact during his many foreign journeys 
and through his widely spread activities. 


HENRY PILLING. 


Mr. Henry PILLING, whose death occurred on 
Friday, 20th inst., after a brief illness, was general 
manager and director of Galloways, Ltd., of Man- 
chester, with which firm he had been associated since 
1909. Mr. Pilling was in his sixty-fourth year. He 
served his apprenticeship with the firm of John 
Musgrave and Sons, Ltd., of Bolton, and was for some 
time afterwards in the service of the National Boiler 
and General Insurance Company, Ltd., Manchester. 
He left that company to join the old-established 
Blackburn firm of Yates and Thom, Ltd., and 
remained with that firm until his appointment as 
general manager to Galloways, Ltd. Soon after this 
appointment Mr. Pilling made a bold attempt to 
broaden the basis of Messrs. Galloways’ activities by 
introducing the construction of large gas engines, 
which at that time were making much headway on 


in making many improvements in this type of engine, 
perhaps the most important being a piston with 
internal diagonal bracing ribs. He also did some 
pioneer work in developing the manufacture of the 
Uniflow steam engine—originally a British invention. 
Here again he was responsible for the introduction 
of certain improvements in design. An hydraulically 
operated valve gear was another of his inventions and 
met with much success on the Uniflow and on other 
types of steam engine. 

Mr. Pilling had a remarkable knowledge of steam 
engines for use in the heavy industries, and particu- 
larly for driving steel and tin-plate rolls. In this con- 
nection he invented a single-lever control gear, by 
which the economies of control by shortening the cut- 
off are combined with control by throttling and the 
advantage of giving full steam for the full stroke at 
the commencement of folling operations can be 
secured. In these instances and in the design of super- 
heaters, boiler details and latterly in connection with 
the Supermiser Mr. Pilling showed much inventive 
ability and pertinacity. 

Mr. Pilling identified himself closely with the affairs 
of the Manchester and District Engineering 
Employers’ Federation, becoming a member of the 
executive committee in 1916, president in 1928, and 
he was again elected president in December last. He 
was president of the Manchester Association of Engi- 
neers in 1920-21, and in his presidential address made 
a strong effort to strengthen the Association by the 
formation of a junior section on somewhat similar 
lines to those adopted by other kindred institutions. 
It was chiefly due to the initiative which he displayed 
during his year of office and to his support later that a 
branch of associates was formed. He was a member 
of the Institution of Mechanical Engineers, a founder 
member of the Engineers’ Club, Manchester, and a 
member of the Order of the British Empire. 








The Electricity Commissioners’ 
Annual Report. 


NOTWITHSTANDING the unsettled conditions of 
trade and industry, the tenth annual report of the 
Electricity Commissioners covering the year April 
Ist, 1929, to March 3lst, 1930, shows that during this 
period there was continued expansion of the supply 
industry and growth in the output and sales of elec- 
tricity by authorised undertakers as a whole. Sub- 
stantial programmes of new construction were also 
put in hand for the improvement and extension of 
public supplies. The general decline during the year 
in the amount of employment in a number of 
important industries was not accompanied by a corre- 
sponding decrease in the total output of electricity 
undertakings, as was the case in 1921-22 during the 
severe depression which immediately followed the 
post-war boom. The sales of electricity by autho- 
rised undertakers in the year 1929 showed an increase 
of 993 million units, or nearly 13 per cent., on the 
sales in 1928, while the units generated by authorised 
undertakers during the twelve months ending March 
3lst, 1930, amounted to 10,526 million units, repre 
senting an increase of over 1053 million units, or 
upwards of 11 per cent., on the corresponding figures 
for the previous twelve months. The expansion of 
the supply industry during the post-war period has 
been characterised by a substantial growth in both 
the industrial and domestic demand for electricity. 
In the case of the power load the annual increases 
have varied considerably by reason of the fluctuating 
conditions of trade, but the domestic demand has not 
been affected to the same degree, and has exhibited 
a steadier progressive growth. 

Contracts to the value of approximately £4,100,000 
were placed by the Central Board in respect of 
“Grid ”’ lines and works, the total value of all the 
contracts placed by the Board up to March 3lst, 
1930, amounting to approximately £12,250,000. 
One of the most important of the distribution develop- 
ments begun during the year was the Bedford 
demonstration scheme for showing the potentialities 
of a typical rural area when dealt with under a com- 
prehensive and intensive scheme of electrification. 
Among other schemes which were put in hand were 
those for the establishment of supplies over wide 
tracts of rural territory in Essex, Kent, Shropshire, 
and North Oxfordshire. A considerable amount of 
public attention was devoted during the year to the 
question of amenities in relation to the general use 
of overhead lines, not only for the establishment of 
the “ Grid,”’ but also for transmission and distribution 
in rural areas, and the question of possible nuisance 
or detriment owing to the emissions from the chim- 
neys of large power stations. 

In many cases, the report states, a failure to appre- 
ciate the economic and technical considerations con- 
fronting authorised undertakers, and local opposition 
to the use of overhead wires have undoubtedly proved 
a serious handicap in the carrying out of schemes of 
electrical development in various parts of the country. 
It cannot be too strongly emphasised, the report goes 
on to explain, that as a general rule the capital cost 
of overhead systems of transmission and distribution 
is substantially lower than that of equivalent 


underground systems. The disparity in costs is such 
that if the employment of overhead lines were de- 


from the construction of the “Grid” system and 
from the co-ordination of generation under the Central 
Board could not possibly be realised. Moreover, the 
prospects of any wide extension of supplies on an 
economic basis into large tracts of rural territory 
outside the centres of population would be seriously 
curtailed, and in many cases rendered negligible. 
With regard to chimney emissions at large power 
stations, the possibility of detriment arising from the 
presence of oxides of sulphur in the discharged flue 
gases came into prominence as the result of proceed- 
ings against the Corporation of Manchester in respect 
of the operation of the Barton generating station. 
Public concern was also evinced as to the outcome 
of the construction by the London Power Company 
of a large new station at Battersea for the purpose of 
the South-East England Scheme, and this matter 
engaged the attention of the Government. An 
interim report of the technical advisers of the London 
Power Company on a proposed method of treatment 
of the flue gases at the new station and an interim 
report by a committee presided over by the Govern- 
ment Chemist were presented to Parliament by the 
Minister of Transport in November, 1929. 

Inclusive of the Central Board and allowing for the 
case of two companies with undertakings in England 
and also in Scotland, the number of separate under 
takers at March 31st, 1930, was 668, a net addition of 
nine to the number holding supply powers at the end 
of the preceding year. There were also five other 
statutory bodies not possessing powers to supply, but 
charged with definite duties of an advisory or super- 
visory character in respect of the organisation for the 
supply of electricity in districts within their juris- 
diction. The monthly returns rendered to the Com 
missioners in respect of the generating stations of 
all authorised undertakers in Great Britain, including 
voluntary returns of all generating stations owned by 
railways and tramway authorities and of certain 
stations owned by non-statutory undertakings, 
indicate that the units generated showed an increase 
of upwards of 9-9 per cent. on the figures for 1928-29, 
the larger output being obtained by an increase oj 
only 6-1 per cent. in the amount of coal consumed. 
There was also a falling off by 3227 tons in the amount 
of oil fuel used at generating stations as compared 
with the previous vear. The preceding figures and 
those given in prior returns show that the annual 
production of electricity at the stations included 
within the scope of the returns has increased by over 
6794 million units, or upwards of 130 per cent., since 
1920-21. They also show that there has been an 
all-round increase of about 68 per cent. in the amount 
of electricity produced per ton of coal and coke con- 
sumed for that purpose as compared with the position 
in 1920-21. 

The number of stations dealt with in the returns 
was four more than in the previous year, the differ- 
ence being accounted for by the permanent closing 
down of thirty-three stations before April Ist, 1929, 
by the putting into commission of eleven new stations 
and two existing stand-by stations during the year, 
and by the inclusion in the returns of twenty-four 
other existing stations which had previously been 
operated on a non-statutory basis, but became part 
of authorised undertakings during the year. The 
majority of the additional stations consisted of com 
paratively small installations in isolated districts. 
The most important stations put into operation during 
the period covered by the report are the Hams Hall 
station of the Birmingham Corporation, the Portis- 
head station of the Bristol Corporation, the Kearsley 
station of the Lancashire Electric Power Company, 
the Deptford West station of the London Power 
Company, the Chadderton station of the Oldham 
Corporation, and the Fort William hydro-electric 
station of the Lochaber Power Company. Of 568 
stations dealt with in the report, as many as 252, 
or 44-4 per cent., of the total, generated less than 
1,000,000 units each during the year, while 377 
stations, or 66-4 per cent., of the total each generated 
less than 10,000,000 units. The remaining 191 
stations, with individual outputs of 10,000,000 or 
over, were collectively responsible for as much as 
95-5 per cent. of the tota! units generated. 
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The Thames Motor Tug Leneh. 


DuRinc the last few vears there has been a remarkable 
inerease in the number of oil engine-propelled tugs used on 
the river Thames for barge towing service. The following 
particulars of a new Thames tug which has recently under- 
gone successful trials and will shortly be placed in service 
will be of interest to our readers. 

The tug “ Leneh” was designed and built at the 
Faversham shipyard of James Pollock, Sons and Co., Ltd., 
of 3, Lloyd’s-avenue, E.C. 3, and is of particular interest 
on account of the new Bolinders cold-starting heavy-oil 
engine with which she is equipped. In the accompanying 
engraving we reproduce a view iv the engine-room. A 
feature of the installation is its simplicity, which has been 
kept specially in mind, having in view the requirements of 
Thames towing service. The hull has a length of 75ft. 
overall and a beam of 17ft. 6in., with a depth of ft. 3in., 
and the engine is a four-cylinder motor with a designed 
output of 400 B.H.P. at 275 revolutions per minute, the 
rating of the engine being such that it will quite well 
operate over long periods on a 10 per cent. overload. The 
cylinders each have a bore of 330 mm., or 13in., and a 
stroke of 480 mm., or close upon 18} in., and the engine 
works on the two-stroke single-acting principle with airless 
injection, there being an engine-driven scavenge pump and 
mancuvring air compressor. The scavenge pump is 
placed between the manceuvring compressor and the for- 
ward cylinder and is driven from the crank shaft. It 
supplies air to a trunk which runs the whole length of the 
engine on the port side of the cylinders, and the air is 
admitted to each cylinder through two rows of ports, the 
upper of which is valve controlled. The cams controlling 
the valves are mounted on a cam shaft which is driven 
from the crank shaft through worm gearing, and there 
are double cams provided, one for ahead and one for astern 
working, the change-over being made by sliding the shaft 
in a fore-and-aft direction. This movement is carried out 
by an air-hydraulically operated servo-motor controlled by 
the starting and reversing lever, the exhaust air from the 
servo-motor being by-passed into the scavenging air 
trunk. The other cams are made solid with the shaft, there 
being an ahead and an astern cam with an intermediate 
position for normal working. 


The cylinder head is a simple symmetrical casting with | 


a centrally placed atomiser, the only other valves being a 
spring-loaded air valve for starting and reversing, and a 
relief valve. Provision is also made on each cover for the 
regulation of the cooling water supply and a thermometer 
fitting is provided. The cooling water connections from 
the covers to the cylinder jackets consist of lin. diameter 
copper pipes. The pistons are of the normal trunk type 
with four piston rings on the head and two on the skirt of 
the piston, while the connecting-rods and bearings follow 
the firm’s standard marine practice. The four cranks are 
set at 90 deg. to each other, and at the after end of 
the shaft there is a flanged coupling for attachment of 
the fly-wheel and the thrust shaft with its ball-type thrust 
bearing. At the forward end of the engine there is a crank 
shaft extension for the driving of the two-stage mancuv- 
ring air compressor, the scavenge pump being placed, as 
previously mentioned, between the compressor and the 
forward cylinder. 

As our illustration indicates, the fuel pumps are grouped 
in a separate casing at the forward end of the engine. They 
are operated by an extension from the main cam shaft, the 
pumps being arranged horizontally, two on each side of the 
shaft. They are of the constant-stroke type with a spill 
valve actuated by a centrifugal governor. The governor 
automatically prevents racing in heavy weather, but there 
is also a hand-operated speed control lever. 

In order to start the engine all that is necessary is to 
open the valve on the starting air receiver and to push 
the starting lever from its central neutral position in a 


forward direction for ahead running, or in an aft direction | 


for astern working. This movement admits air to the 


servo-motor, which slides the cam shaft into the appro- 
priate position, admitting air to that cylinder with the 
starting air valve open. By moving the starting lever 
through only 50 deg. air is admitted to two cylinders only, 
the remaining two being on fuel only. Should the two 
starting cylinders be, however, on the dead centre, the 
lever can be further moved through the 90 deg., thereby 
supplying air to all cylinders. 

After a few revolutions on compressed air the engine 
starts up on fuel, the fuel or speed lever being previously 
placed in the full or half-power position according to 
whether the engine is cold or hot. As soon as the engine 
is running on fuel the starting lever is returned to its 
normal central position, the starting cams then being 
returned to their running position. If it be desired to 
reverse the engine the fuel lever is placed in the stop 
position, and the starting lever is then moved from its 
eentral position aft through about 50 deg. Should this 
lever movement not suffice to reverse the engine, the lever 
is further moved over to the 90-deg. position and the cycle 
above described for ahead starting is again gone through, 
this time the astern running cams being in operation. 

In the towing tests we have referred to the engine was 
kept running at an idling speed about one-quarter that of 
the normal revolutions. Over a period of one and three- 
quarter hours, during which the boat was in the Thames 
waterway, no less than two hundred and ten reversing 
operations were gone through satisfactorily, the necessary 
compressed air being supplied by the manceuvring com- 
pressor without a hitch. During these trials a noticeable 
feature was the clear exhaust. The exhaust gases pass 
from the exhaust ports into a water-cooled exhaust mani- 
fold and are conducted by a 10in. pipe to a silencer placed 
in the funnel. 

Brief mention may finally be made of the various 
auxiliaries, which, with the exception of a small auxiliary 
compressor and an auxiliary lighting set, are all engine 
driven. The two circulating water pumps and the lubri- 
cating oil pump are of the vertical type and are worked 
from the crank shaft by an excentric and beam on the star- 
board side of the engine, while at the forward end of the 
engine there is a 4in. by 4in. bilge pump driven from the 
compressor shaft. The lubricating oil pump is designed to 
work at a pressure of 30 lb. per square inch and it draws 
oil from the engine sump and the two auxiliary bilge tanks, 
delivering it through filters and coolers to all engine and 
compressor bearings. Both the main and the compressor 
cylinders are supplied from a mechanical lubricator which 
is driven by the circulating pump excentric. A feature of 
the forced lubrication system is the provision of non-return 
valves at the bottom of the connecting-rods in order to 
prevent loss of oil when the engine is standing. 

During the recent towing trials on the Thames it was 
found possible to place the tug and the engine in the charge 
of a different captain and deck hand each day while carry- 
ing out the normal towing operations. With a slight 
modification the engine we have described is suited for 
auxiliary generator service, and we are given to under- 
stand that the Swedish engineer, Mr. B. A. de Waern, has 
specially supervised the design of the new engine and its 
bench and towing trials. The further operation of the 
** Leneh ”’ in charter service will be followed with interest. 








Sheffield Industrial Mission to 
South America. 


Tue Sheffield Industrial Mission was the first market 
investigation undertaken by a particular group of indus- 
tries under the auspices of the Overseas Trade Develop- 
ment Council. 

It differed somewhat from any other trade mission 
previously sent out by the British Government and arose 
out of a suggestion made by Mr. W. Howard-Williams, 











a member of the Overseas Trade Development Council, 
|}and a member of the late D’Abernon Mission, that the 
Master Cutler, Mr. A. K. Wilson, should himself, in his 
| official capacity, make a journey to South America, on a 
| special mission of investigation of the position of Sheffield 

trades. 

After discussion with various representative bodies 
and important leaders of commerce in Sheffield, Mr. Wilson 
consented to make this trip, and was accompanied by Mr. 
C. R. Hodgson, President of the Sheffield Junior Chamber 
of Commerce, Mr. Gerald J. Balfour, Mr. L. Halpin, and 
Mr. W. Harrison, the last three acting as secretaries 
and interpreters. 

No formal terms of reference were prescribed by H.M. 

| Government, and, consequently, the Master Cutler was 
left with a free hand to make his own plans, on the general 
understanding that the work of the Mission was confined 
to the industries of Sheffield. 

The main objects on which the Mission concentrated 
may be briefly given as follows :— 

(1) To obtain a fully representative collection of 
samples of foreign manufacture of all classes of Shef- 
field specialities, together with prices, and, so far as 
possible, statistics of the approximate quantity sold per 
annum. 

(2) To diseover why Sheffield has lost trade, and to 
make recommendations as to what steps should be taken 
to regain it. 

(3) Propaganda on behalf of Sheffield and Sheffield 
goods. 

(4) To arouse an interest among Sheffield firms, and 
thus to stimulate them to make a serious and determined 
effort to increase their sales in South America. 


The following passages are taken from an extensive 
report just issued by H.M. Stationery Office : 

Speaking generally, our view is that the falling off in 

our trade is due primarily to two factors, viz., the Great 
War and neglect of the market. The war gave our com- 
petitors in North America and other countries a priceless 
opportunity to establish their position on the market, of 
which they were not slow to take advantage. But in 
| addition to the material loss of trade, for the time being. 
there was a psychological influence operating to the great 
disadvantage of Sheffield. We refer to the fact that a 
large number of South Americans who had hitherto refused 
to consider the purchase of any other cutlery or certain 
kinds of tools other than those bearing well-known Shef 
field brands, were compelled to change their source of 
supply, and ended the war having lost their former belief 
that no article was any good unless it bore the word 
* Sheffield.” It is, however, in our opinion, more to our 
serious neglect of the South American market than to any 
other cause that our formerly very strong position has 
been so largely lost. 

It is a very regrettable fact to record that so far as we 
can ascertain, no director or works representative of any 
Sheffield cutlery manufacturer has made a proper business 
tour of South America since 1914, and very few cutlery 
firms have even local agency arrangements. 

As regards the sale of artisans’ tools, in some articles 
the loss of trade is probably chiefly due to the fact that 
American patterns which we do not make at present in 
Sheffield have become the standard, and the Sheffield 
type of tool is no longer what the market asks for. Again. 
on behalf of these goods, there has been a lack of visits to 
and energetic canvassing of the markets. 

South American countries have always been to a large 
extent “ price ’’ markets, and since pre-war days have 
undoubtedly tended more and more in that direction 
The bulk trade, in cutlery particularly, is done in a low 
grade article and at a corresponding price. There is, 
however, a great deal of cutlery of the cheaper kinds being 
made in Sheftield to-day, for which there should be a 
market, but, generally speaking, the makers are not m 
touch with South American buyers. 

A distinction must be made between tools bought by 
artisans and household articles. In the case of the former, 
while price is a great attraction, quality still counts, and 
it is only where they have succeeded in offering tools at 
a lower price but of a quality not far short of ours that our 
continental competitors have made headway. In articles 
bought for househoid use, on the other hand, price seems 
to be the only thing that matters for the bulk trade 


Steps To INCREASE SALES 
It is suggested that there should be immediately formed 
a ‘‘ South American Section "’ of the Sheffield Chamber of 
Commerce, with the following objects : 

(a) To bring together all those firms seriously inter- 
ested in South American trade, with a view to facilitat- 
ing the formation of. groups for sales organisation 
purposes, &c. 

(6) To carry on the propaganda work and maintain 
the interest aroused by the Sheffield Mission. 

(c) To carry on further work in connection with the 
collection of samples, prices, &c. 

(d) To diseuss various important suggestions and 
recommendations made by the British Chambers of 
Commerce in South America—in particularly, in Rio 
de Janeiro and Sao Paulo—and private individuals, 
directed towards the recovery of the markets. 

(e) To continue the work of obtaining and keeping 
up to date statistics regarding the importation of 
cutlery, tools, steel, &c., into South American countries. 





One matter of great importance which the Mission would 
wish to discuss with this body is the possibility of main- 
taining a Sheffield Special Trade Commissioner to travel 
South America, to carry on the work inaugurated by the 
Mission. It is estimated that this could be accomplished 
at a cost of £2500 per annum, and if enough firms could 
be interested, the share of the cost to each would be so 
comparatively small that it could be easily borne, and it 
would be well worth the expense. 

It is suggested to every firm who is interested in this 
important market that the first step should be the forma- 
tion of a sales organisation to cover the market, or in the 
case of firms who already have such a selling organisa- 
tion that this should be most carefully examined and 
strengthened. Undoubtedly the proper method of tackling 
this is that a director—and preferably the managing 
director or owner of the business himself—should personally 
visit the markets. 

One matter on which stress is laid is that whoever goes 
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out to form any selling organisation should spend sufti- 
cient time in each market to study the situation properly. 
One comment made to us by several people whose opinion 
is of great value was that, generally speaking, British 
salesmen hurry their trip too much. 

To facilitate the appointment of local agents, the 
Mission made it known in every market that, as a result 
of their work there will, no doubt, be a number of new 
Sheffield firms requiring agents, and that any agents 
interested should immediately write to the Sheffield 
Chamber of Commerce, stating their qualifications, &. 

The idea of forming groups for agencies is strongly 
recommended, Such a group can perhaps offer an agent 
an already existing total turnover on which he can live, 
or, if not, the expense per firm of making up the balance 
for the initial period is far less than in the case of indi- 
vidual effort. 

If an adequate number of non-competing firms cannot 
be found in the Sheffield area, it is suggested that the 
group might be completed by firms from other districts. 
In this work the Department of Overseas Trade might be 
able to assist. 


GENERAL NOTES AND RECOMMENDATIONS. 


The Mission desire to lay particular stress on the im- 
portance of all catalogues being printed in the language 
of the country—Portuguese* for Brazil and Spanish* 
for all other South American countries. Moreover, cata- 
logues should only refer to those articles for which there 
is a sale in South America, thus ensuring that the cost of 
issuing these special catalogues is kept as low as possible, 
and that the catalogues are small enough to be con- 
veniently carried by the salesmen of wholesale firms, 
who sometimes have to do part of their up-country journeys 
on horseback. 

Another advantage of a small catalogue is that owing 
to its low cost of production, new editions can be issued 
frequently, the distribution of which is excellent sales 
propaganda. 

It is strongly recommended that both illustrations and 
prices should be in the same book, instead of, as was the 
old practice—still followed by some firms, both British 
and foreign—having blocks in one book and prices in 
another, which is a source of irritation and extra trouble 
to buyers. 

As steel goods are very liable to get rusty in most South 
American countries, it is recommended that fresh sets of 
samples should be sent out to the agents every year—the 
old set can usually be disposed of by the agent at a price 
which will cover the actual bare manufacturing cost of the 
articles sold. 

Several agents complained that the 
expected them to pay the duty on their samples. 
does not seem fair to the agent. 

German prices nearly always cover the cost of cases, 
and delivery c.i.f. American firms usually quote f.o.b. 
American port, cases free. There is no doubt that a c.i.f. 
quotation appeals to the buyer, as it saves him a great 
deal of trouble in calculating his laid down cost. In 
several cases we heard complaints that Sheffield firms 
charge an excessive price for cases. 

At the present time quotations should always be made 
in sterling and not in the currency of the country. It is 
interesting to note that nearly all German and some 
French houses quote in South America in £ sterling or 
U.S.A. dollars. 

We regret to say that we came across one or two 
instances where Sheffield firms are still supplying files, 
&c., in wrapped paper parcels instead of in good card- 
board boxes. We would most strongly recommend them 
to supply these goods in boxes, as it is universally done 
by all foreign firms. We are glad to be able to record, 
however, that we found many other instances where 
Sheffield firms are sending their goods out in first-class 
style and in every way suitable for the market. 

Unfortunately, foreign competitors—German firms in 
particular—have to a large extent been more generous in 
offering credit than British firms, and very often this is 
attractive to South American buyers, particularly in the 
present bad times, when they are having great difficulty 
in collecting the money owing to them by their own 
customers. 

Should any Sheffield firm think of starting a branch 
factory, the suggestion is made for consideration that they 
should do so in partnership with an already established 
merchant house, either British or South American. 

This plan has recently been adopted by several British 
firms in Chile, with promising results. Some of the 
advantages are that a sales organisation is ready to 
function immediately the plant can produce, and many 
of the dangers due to the difficulty of supervision in a 
distant country, troubles connected with legislation, a 
lack of understanding of the people, &c., are likely to be 
avoided. 

In one case in Brazil a well-known British firm making 
screws, &c., started up by purchasing an already estab- 
lished Brazilian factory. 


manufacturers 


This 








PLATE GLASS. 


At a meeting of the North-Western Branch of the 
Institution of Mechanical Engineers, held at the Engineers’ 
Club, Manchester, on Thursday, February 19th, Professor 
W. E. 8. Turner, O.B.E., D.Sc., read an abstract of his 
paper on ‘ Machinery and Methods of Manufacture of 
Sheet Glass,”’ with lantern illustrations. Although there 
was not a large attendance of members, the discussion 
which the paper gave rise to showed that the subject 
was of considerable interest to mechanical engineers. 
Mr. R. F. Taylor, of Pilkington Bros., Ltd., the principal 
speaker, gave some interesting particulars about plate 
glass manufacture. He said Prof. Turner had referred to 
the Ford process for the manufacture of wind screens, but 
the plate glass manufacturer had a much larger market to 
supply. His firm had started in 1922 on the development 
of the continuous process in an endeavour to make the 
large sheets suitable for the general trade. The difficulties 
involved had been largely mechanical in getting the 
width, 10ft. to 15ft., and keeping the sheet uniformly 


* Translations should preferably be made by South Americans 
and pot by Portuguese or Spaniards. 





thick and perfectly flat. It was difficult to produce high 
quality glass upon a unit of such great size as that involved. 
All his firm’s plate glass had been made on that principle 
for the last few years. It produced just as good a sheet as 
the Bicheroux process, but it could be used only for large 
production. Continuous grinding and polishing were 
engineers’ jobs and his firm had been grinding glass 
continuously before Ford adopted that method. Large 
machines were now being used, both in Europe and 
America, under licence from St. Helens. The longest of 
these machines was 800ft. and the widest 15ft. One of the 
reasons for the rapid development of these processes was 
the advent of the motor car. Before the use of the motor 
car, plate glass was mostly used in large sizes, and the aim 
of the manufacturer was always to get the largest sizes 
possible owing to its increased value. As an instance, 
Mr. Taylor said a piece of ordinary plate glass 12in. square 
was worth about 8d. per square foot, but a square 100 
square feet in area was worth over 5s. per square foot. 

Mr. H. L. Guy, chairman, after proposing a vote of 
thanks to the author, asked if he could give them some idea 
of the power required to drive one of the large plants. 
In looking at the continuous glass plates in front of him, 
he had wondered what happened if something went 
wrong with the process, or the continuous stream of glass 
got jammed. 








Institution of Mechanical Engineers 


Ow Friday evening last, February 20th, an interesting 
ceremony took place at the Institution of Mechanical 
Engineers, Westminster, just before the Annual General 








RICHARD ALLEN AND THE REPLICA 


Meeting. On the wall at the first bend of the main staircase 
a replica of the plaque which now hangs upon the wall 
of Stephenson's cottage at Wylam has been mounted 
on a marble slab. The replica, which, like the original, 
was cast in bronze by Hawthorn, Leslie and Co., Ltd., 
from the design of Professor Maryon, of Armstrong College, 














BRONZE PLAQUE ON STEPHENSON’'S COTTAGE 


has been given to the Institution by Mr. Richard Allen, 
Past-president, who unveiled it on Friday evening. 
Making the presentation, Mr. Allen referred to the original, 
which was placed on George Stephenson's cottage by the 
Institution of Mechanical Engineers and the North-East 
Coast Institution of Engineers and Shipbuilders. The 
cottage, Mr. Allen said, is hardly known to Englishmen, 
but is regularly visited by Americans, and when the 
neglect of it was pointed out to the two Institutions 
named above by Sir Archibald Ross, steps were imme- 
diately taken to see if the cottage could be pur- 








chased for the nation. That was not possible, but per 
mission was obtained to hang a bronze tablet on the wall. 
That memorial, as reported in our issue of June 14th, 
1929, was unveiled by the Lord Mayor of Newcastle 
in the presence of the Presidents of the Institution of 
Mechanical Engineers and the North-East Coast Institution 
on the 8th of that month. 

Aecepting the gift from Mr. Allen, on behalf of the Insti- 
tution, the President, Mr. L. St. L. Pendred, said he 
thought there could be no more fitting gift and no more 
fitting place for itto hang. It would be a constant reminder 
to members and visitors of the great founder of the 
Institution and of a past-president who carried on the 
tradition of generosity established by his father. He 
thought they might see in this gift the recognition by a 
modern engineer of the fact that the members never did 
greater honour to the profession to which they belonged 
than when they paid homage to the great men in whose 
footsteps they followed. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


TENSILE STRESS IN CONNECTING-ROD 
BIG-END BOLTS. 


Srm,—In your issue of September Sth, 1930, I referred 
io some misapplied tests which were carried out as the 
result of a failure which had occurred in the bolts attaching 
the big-end cap on the ccnnecting-rod of a reciprocating 
engine. Similar bolts, tightened in special adaptors 
designed to reproduce the conditions of the connecting -rod 
aad cap, were mounted in an electro-magnetic testing 
machine ard subjected to a repeating tensile load P 
estimated from consideration of the engine performance. 
The bolts withstood an indefinitely large number of repe- 
titions and were removed at the conclusion of the test 
without any sign of fatigue. 

I endeavoured to show that this result could have be» 
predicted and that the tests, undertaken on the assumption 
that the bolts had failed by fatigue under repeated tensile 
stress, were based on a misconception as to the nature of 
the stress in such bolts, which is, or should be, constant. 

But this is not strictly true, because the elastic deforma- 
tion of the connecting-rod and cap, due to the compressive 
load W from each bolt when the nut is tightened, permits a 
slight subsequent fluctuation of the tensile stress in the 
bolt at each repetitior of its share P of the engine pull on 
the connecting-rod. 

This tensile load W on each bolt is estimated from con- 
sideration of the spanner torque applied in tightening the 
put, the form of the thread and the coefficient of friction 
between the nut and bolt threads and between the under- 
side of the nut and the face of the connecting-rod cap on 
which it bears. 

When the nut is tightened this load W will subject the 
connecting-rod and cap to a compressive deformation 

WL 

AE’ 
where L is the initial uncompressed length of the bolt hole 
in the connecting-rod and cap, A is the effective cross- 
sectional area of the connecting-rod and cap which takes 
the compressive load W per bolt, and E is the elastic 
modulus. 

The load W at the same time subjects the bolt to an 
elongation 


wi 
ak’ 
where a is the cross-sectional area of the bolt, and 
wi WwL ; 
: - == L,- BC, 
aE AE 


the effective bolt length, half in the connecting-rod and 
half in the cap, as shown in the diagram, between the under- 
side of the nut and of the bolt head after the nut is 
tightened. 














“Tee Encwees 


Now, at each ropetition of the engine pull on the con- 
necting-rod the pressure between the connecting-rod and 
the cap at K will be decreased, and the pressure between 
the underside of the bolf head and the connecting-rod at 
B and between the underside of the put and the face of the 
cap on which it bears at C will be increased. 

We will now, for simplification, make the quite reason- 
able assumption that the decreased compressive load at 


K affects the half-portions K M and KN, and that the 
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increased compressive load at B and C affects the half 
portions B M and CN, 
Let d be the resultant decrease of compressive deforma- 
tion in KM and KN each, and let 3 be the resultant 
increase of compressive deformation in B M and C N each. 
Then the resultant increase of elongation in the bolt will 
be 2(d—8), and therefore the compressive load between 
the underside of the bolt head and the connecting-rod at 
B and between the underside of the nut and the face of the 
vap at C will be increased to 
w+? (d—8)a E 
i 

This is resisted by the increased compressive load per bolt 
in the half-portions B M and CN, which is 


w,f8AE 
L 
_.2(d-8 aE . 438A} 
-. W4 mW 4 
i ee 


Now, the compressive load between the connecting-rod 
and the cap at K, due to the combined action of the 
increased tensile load on the bolt and its share P of the 
engine pull on the connecting-rod, will be 

2(d—8)aE 
. l 
and this is resisted by the decreased compressive load per 
bolt in the half-portions K M and K_N, which is 


Ww ?, 


w_* aA ah 
L 
9 idk . ak 
- Wwe (d _ E _p=W _*<A E 


We can, without appreciable error, substitute J for L in 
the two above equations and so obtain 


9 _ - > > * ‘ * 
wi2 (d—8)aE Ww 48A BE Ww 4dAE Lp. 
l l l 
*. 2(d—8)aE=458AE=P1—4d AE, 


from which simultaneous equations, both d and 8, can be 
calculated. 
Pl (2A+a r Pl a 
d= —_ , and §= = . 
SAE \ A+a z SAE \A+a 

Substitute these two values in the above expression 

2(d—s)aE 
i ; 
and we find that at each repetition of its share P of the 
engine pull on the connecting-rod the tensile load W on the 
bolt is increased to 


Ww 


WH! 
2(A-+a) 
Now, P should not be allowed to exceed W ; in fact, if 

Ww 
an excess P—W were more than | 2 (a small fraction of 


W), the bolt would be subjected to a further elongation 
(P—W)l 
ak 
at each repetition, when the effective bolt length between 
the underside of the nut and of the bclt head would exceed 
the initial uncompressed length L above, and therefore 
hammering would be set up between the connecting-rod 
and the cap. 
If we take P to be 0-8 W and the ratio A:a with 
‘ waisted ” bolts to be 7:1, we see that the tensile load 
on the bolt is increased to 
w+ 2S _i.osw 
2(7+1) 
at each repetition of the engine pull on the connecting-rod, 
and this is such a small fluctuation that for practical pur- 
poses at least the tensile stress in the bolt can be con- 
sidered as constant. H. P. Spratt, B.Sc. 
Science Museum, South Kensington, S.W. 7, 
February 2lst. 


THE EFFICIENCY OF LOCOMOTIVES OF 
RECENT NEW DESIGN. 

Srr,—The paper by Mr. H. N. Gresley in your issue of 
January 30th and February 6th on “‘ High-pressure Loco- 
motives ’’ provides ample food for thought. Perhaps the 
following comments may be of interest with regard to the 
increase in efficiency possible with the new designs of 
locomotive described in the above paper. 

The overall efficiency of a locomotive is rightly taken as 

Draw-bar horse-power hours affected 
Thermal value of coal burnt 


but in order to obtain an idea of possible improvements in 
the steam locomotive it is useful to subdivide the overall 
efficiency thus: overall efficiency of locomotive=boiler 
efficiency theoretical thermal cycle efficiency x indicated 
engine efficiency x propulsion efficiency, where boiler 
efficiency shows the efficiency of conversion of heat in the 
coal to heat given up for the formation of steam, boiler 
efficiency being increased by ‘more complete combustion 
of the fuel, higher percentage of CO, in the exit flue gases, 
and lower temperature of the exit flue gases ; theoretical 
thermal cycle efficiency shows the amount of work 
theoretically obtainable from unit heat given up by the 
fuel for the formation of steam, if expansion of the steam 
were frictionless and adiabatic, theoretical thermal cycle 
efficiency being increased by higher initial steam tempera- 


and feed heating ; indicated engine efficiency shows the 
amount of indicated power actually obtained in the 
cylinders as a fraction of that obtained by the steam cycle 
adopted with frictionless and adiabatic expansion of the 
steam, indicated engine efficiency being increased by more 
complete expansion of the steam in the cylinders, lower 
condensation losses, and lower losses due to pressure drop 
through valves ; propulsion efficiency shows the amount 
of power developed at the draw-bar coupling as a fraction 
of the indicated power developed in the cylinders, propul- 
sion efficiency being increased by lower mechanical losses 
and lower wind resistance losses, the latter being of greater 
moment in the case of high-speed locomotives. 


Mr. Gresley’s paper, and the reductions in coal con 


steam locomotives. 


Normal practice 
deg. Fah. from feed water at 


deg. Fah. 


(3) 
L.N.E.R. No. * 10,000” 


(4) 
Schmidt-Henschel (early de- 
signs) 


steam to 180 deg. Fah. 
(5) 
Schmidt-Henschel (improved 
designs) or Winterthur 


high-pressure locomotive 180 deg. Fah. 


( 
Schwartzkopff - Léffler loco- 
motive (5 per cent. of total 
power generated is assumed 


to be absorbed by feed and 
steam circulating pumps) 


The performance of the Schmidt-Henschel and Winter- 
thur high-pressure locomotives may be set down thus :— 


Type of locomotive. Overall 
efficiency. 
(4) Per cent. 
Schmidt-Henschel (early designs) o« : 9-40 
(5) 
Winterthur .. .. . i? ee" S , 8-4 


their product is known. 


With regard to the possible reductions in the coal con- 
sumption of future steam locomotives the following con- 
clusions may be drawn :— 

(1) As well as improving the thermal cycle efficiency, 
it is vitally important to improve boiler efficiency. In 
power station and marine practice boiler firing is con- 
trolled by exit temperature and percentage CO, content 
of the flue gases, boiler efficiencies up to 85 per cent. 
being maintained on varying loads. There seems no 
reason why, in the case of the L.N.E.R. “ No. 10,000” 
and the Schwartzkopff-Léffler locomotives, pulverised 
fuel firing should not be adopted, and the same high 
efficiency be obtained, the air rate and coal rate being 
adjusted for maximum efficiency under all load con- 
ditions. Preferably pulverised fuel would be supplied 
to the locomotive tender. 

(2) Provided the boiler efficiency remains the same, 
preheating the feed water with exhaust steam should 
effect for moderate boiler pressures a saving in the fuel 
consumption of some 8 per cent. 

(3) Raising the pressure to 450 Ib. per square inch, 
as in the case of the L.N.E.R. “ No. 10,000” loco- 
motive, should reduce the fuel consumption to about 
87 per cent. of that required in the case of steam 
generated at 2501b. per square inch, as is standard 
practice at present. 

(4) The steam cycle adopted by the Schwartzkopff- 
Léffier locomotive should enable the fuel consumption 
to be reduced to about 63 per cent. of that obtained with 
present standard practice. 

(5) The practicability of the Schwartzkopff-Léffler | 
locomotive does not depend on the reliability of joints, | 
but on the possibility of satisfactory lubrication and 
sealing of the high-pressure cylinders, and on the 
possibility of completely stopping priming in the high- 
pressure evaporator drum, so that scaling in the high- | 
pressure superheater elements does not occur. 

(6) Considerable economies could be effected by | 





tures and pressures, lower exhaust pressure, reheating, 


installing a thermal storage plant at locomotive sheds, 


It would seem best to set down first the theoretical 
thermal cycle efficiencies of the locomotives dealt with in 


sumption possible due to the increase in theoretical thermal 
eycle efficiency compared with standard practice ; then 
to consider the actual coal and steam consumption figures 
given by Mr. Gresley for two types of locomotive using 
steam at 850 lb. per square inch ; and finally to consider 
the possible improvements in coal consumption of future 


Generation of steam at 450 Ib. per sq. in. absolute and 700 22-4 per cent 
deg. Fah from feed water at 60 deg. Fah 


Generation of steam at 850 Ib. per sq. inch absolute and 700 28-0 per cent 
deg. Fah. from feed water heated by exhaust steam to 


The high-pressure cylinder is fed with steam generated at | 33-7 per cent 
1700 Ib. per sq. in. absolute and 900 deg. Fah. The exhaust a 
from the high-pressure cylinder is condensed in an evapo 
rator to generate saturated steam at 225 lb. per sq. in 
absolute. This steam, superheated by flue gas to 640 deg 
Fah., is fed to the low-pressure cylinder. The feed water 
to the evaporator is heated to 180 deg. Fah. by exhaust 
steam from the low-pressure cylinder 


so that the heat in the water in a locomotive boiler, when 
it was blown down, was not wasted. 

(7) The shape of the L.N.E.R. “ No. 10,000" loco- 
motive should considerably increase the propulsion 


| efficiency compared with standard practice owing to the 


reduced wind resistance. It would be interesting to 
determine the value of this improvement. 

(8) The maximum overall efticiency of the Schwartz- 
kopff-Léffler type of locomotive, when developed, might 
attain 18 per cent.; this figure would be achieved with 
a boiler efficiency of 81 per cent., an indicated engine 
efficiency of 80 per cent., and a propulsion efficiency of 
82 per cent. A. H. Warina. 

February 21st. 


FLAT BOTTOM STEEL RAILS. 


Srx,—Your issue of December 12th reached me only 
yesterday. In it you publish my paper “ The Failure of 
Flat Bottom Steel Rails,’’ and I am sorry to find that an 
error has occurred, probably in typing from the paper I 
placed before the Institution of Civil Engineers a year 


Reduction in coal 


Theoretical consumption due to 


Case. Description of thermal cycle. efficiency of | the improvement in 
thermal cycle. theoretical thermal 
cycle efficiency com 
pared with Case (1). 
(1) 


Generation of steam at 250 lb. per sq. in. absolute and 700 | 19-4 per cent. 


60 deg. Fah. 


(2) 
Normal practice} feed heat- Generation of steam at 250 Ib. per sq. in. absolute and 700 21-25 percent. 8-5 per cont. of coal 
ing deg. Fah. from feed water heated by exhaust steam to 180 burnt in Case (1) 


13-5 per cent. 


60 per cent. of power is developed from steam generated at 24-1 per cent 19-5 per cent. 
50 lb. per sq. in. absolute and 700 deg. Fah.—40 per cent. 9» 
of power is developed from steam generated at 200 |b. per 
sq. in. and 700 deg. Fah. Feed water is heated by exhaust 


30-5 per cent. 


42-5 per cent. 


ago. The error consists of transposed figures in the 
“Summary of Tests,”’ viz., the number at the top of the 


Theoretical Indicated 





Boiler thermal cycle engine Propulsion 
efficiency. efficiency. efficiency. efficiency. 
Per cent. Per cent. Per cent. Per cent. 
67 24-1 75° 77-5* 
59 28-0 68* 75* 


* From the data given, it is not possible to assess the indicated engine efficiency and the propulsion efficiency separately, bu 


second column of “ Pendulum Hardness Numbers ” 

should read 338 for the Brinell equivalent instead of 

383. I should mention that the factor for the conver- 

sion of pendulum hardness number to Brinell number is 

10 for readings of hardness above 33. 
Cairo. 


A. H. Hupparrt. 








EMPIRE DEVELOPMENT. 


Tue following passages are taken from a memorandum 
sent to us by the Empire Development Association, of 
Abbey House, Westminster. 

In 1912, as a consequence of the resolution passed by 
the Imperial Conference of 1911, the Dominions Royal 
Commission was appointed. Its reports on the “ Natural 
Resources, Trade and Legislation of Certain Portions 
of His Majesty’s Dominions,” were published in 1917. 
In 1918 the Committee on Commercial and Industrial 
Policy presented its Final Report on “ Commercial and 
Industrial Policy after the War.’’ These reports contained 
conclusions and recommendations vital to the Empire and 
its future development. Yet no effective action has been 
taken, and, for all practical purposes, the reports might 
just as well not have been issued. After the war, the 
Balfour Committee on Industry and Trade issued its 
reports. But what has been done ? 

Various Imperial Conferences have also discussed 
matters pertaining to the development of the Empire, 
but their attention has mainly been given to constitutional 
problems. If that attention had been paid to Empire 


|economic affairs, there is not the slightest doubt but 


that development would have been more rapid. Apart 


| from governmental activities, certain bodies and indivi- 


duals have endeavoured to bring home to their govern- 


| ments the necessity for Empire development, but they 


have been as voices crying in the wilderness, and no 
material results have obtained. 

The Empire Development Association has, therefore, 
been formed to meet an urgent need, that of bringing 
home not only to governments, producers, financiers 


| and traders, but also to the rank and file of the public, 





ones 














AbD to. 


poy 








: 
/ 
a 
{ 








Fes. 27, 1931 


THE ENGINEER 





247 








MERCURY ARC 


BRUCE 


RECTIFIER 


PEEBLES AND CO., LTD., EDINBURGH, 


AT DEWAR PLACE 


SUB-STATION 


ENGINEERS 








Fic. 1 


both at home and oversea, the vital necessity for approach- 
ing the problem of Empire as one problem and not as a 
series of individual problems connected with the different 
parts of that Empire. Other organisations have 
formed, but it is impossible to find one which is entirely 
disinterested. All are linked up with particular political 
or other interests, and, as such, cannot promote an Empire 
poliey acceptable to the mass of the people at home and 
overseas. 

The Empire Development Association presents to the 
people of this country and of the Oversea Empire a broad 
development plan covering : 


been 


(a) The education of the public on the subject of 
Empire. 

(6) The development of the resources of the Empire. 

(c) The redistribution of the white population of the 
Empire. 








A Traction Rectifier at Edinburgh. 


Like many old generating stations, the Dewar-place 
station of the Edinburgh Corporation is now a sub- 
station, and, in common with other sub-stations in various 
parts of the city, it obtains its supply from the super- 
power station at Westbank, Portobello. For the most 
part, the plant conforms with ordinary practice, for the 
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GENERAL VIEW OF RECTIFIER PLANT 


The plant receives its three-phase, 50-cycle supply 
at 6500/6800 volts, and gives a continuous current output 
of 1500 kW at 550/600 volts. A general view of the 
rectifier installed in the station is given in Fig. 1, where the 
main transformer is to be seen on the left of the picture, 
the remainder of the equipment consisting of absorption 
choke coils and auxiliary transformer for giving a supply 
to the auxiliaries, the rectifier itself, vacuum pumps and 
control panel. The main transformer has a three-phase 
primary winding with four tappings, which are controlled 
by an “ off” load tapping switch for giving the necessary 
voltage variations, and a double six-phase star-connected 
secondary winding. On the secondary side of the trans- 
former sixteen terminals are provided, twelve of which are 
connected to the rectifier anodes and the remainder to the 
absorption choke coils. The method of supporting the 
cables connecting the transformer to the rectifier is clearly 
shown in Fig. 1, whilst Fig. 2 gives a view of the plant 
with the end screens removed, and shows the rectifier and 
vacuum pumps to good advantage. Six sets of spark gaps 
and resistances mounted on top of the cable-supporting 
framework give adequate protection in the event of any 
rise in the secondary voltage, owing to a heavy D.C. load 
being suddenly thrown off. 

The preliminary electrically driven pump is mounted 
on a bed-plate supported from the rectifier cylinder and 
the high vacuum pump is fixed directly above it. On top 
of the rectifier there is a vacuum cock by means of which 
the rectifier can be isolated from the pumpe, thus enabling 











aioe 


Fic. 3—SWITCH PANEL FOR AUXILIARIES 


space oceupied by the old generating sets is now utilised 
to accommodate converting plant, but a recent addition 
to the station is a 1500-kW Peebles-Brown Boveri 
mercury are rectifier, supplied by Bruce Peebles and Co., 
Ltd., of Edinburgh. Situated as it is in the very heart of 
the city, the station serves a densely populated district, 
and the rectifier, which operates on the traction system 
entirely, has to withstand wide and rapid variations of 
load, especially on Saturday afternoons when the tramways 
are engaged in conveying large numbers of football 
enthusiasts to and from the playing-grounds of the local 
clubs. The load may, in fact, fluctuate between 500 and 
4000 ampéres many times at short intervals, but not- 
withstanding these conditions, the plant which has been 
in operation since October 12th of last year has given 
entire satisfaction. There have been no backfires or other 
troubles. 


adjustments or repairs to be carried out without any loss 
of vacuum. The rectifier cylinder conforms to the usual 
Brown-Boveri design, the anodes being air-cooled and 
mereury gauges enable the conditions of the seals to be 
ascertained at any time. The rectifier is mounted on three 
insulated supporting feet, and as its weight is relatively 
small only light foundations are needed. Cooling water 
is supplied to the plant at the rate of only 3000 gallons 
per day. 

The switch panel for the auxiliaries is to be seen on the 
right of Fig. 3, the top instrument being a gauge which 
gives a continuous reading of the vacuum, whilst the lower 
instrument is the excitation ammeter. The excitation is 
provided by two auxiliary anodes, which are in service 
continuously and enable the rectifier to pick up load instan- 
taneously. An alarm connected to a thermometer on 


the anode plate and a switch for controlling the vacuum 





Fic. 2—END VIEW OF PLANT 

pump are ale’ mounted on the panel. The main trans- 
former, with special tap coils, tappings and tapping 
switches, is shown in Fig. 4, whilst the absorption choke 
coils which are connected in the neutral leads of the main 

















Fic. 4—MAIN TRANSFORMER 


transformer and form the negative of the D.C. supply are 
shown in Fig. 5. By means of these coils, which are sub 
stantially constructed, the voltage drop from approxi 
mately no load to full load is maintained at a minimum 

















Fic. 5—-ABSORPTION CHOKE COILS 


value. Notwithstanding that an interval of six weeks 
elapsed between the time of the works test and the actual 
setting to work of the plant, the equipment was put into 
service without any preliminary forming or preparation, 
and, as we have said, it has since given entire satisfaction. 








STEEL pipe, with electrically welded seams, is being 
manufactured in Youngstown, Ohio, at speeds of from 
40ft. to 100ft. per minute, under the Sessions patents. 
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Micrometer Water Level and 
Pressure Gauge. 


LN many tests it is desirable to read with great accuracy 
a difference of pressure up to 3ft. or 4ft. head of water. 
Instruments in great variety have been designed and made 
for this purpose, but up to the present those which have 
been put on the market have either been very limited in 
their range or have failed when in use to give consistent 
results. 

The instrument illustrated herewith has been produced 
by C. F. Casella and Co., Ltd., of London, with the object 
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Fic. 1 361N. WATER LEVEL GAUGE 


of providing a gauge, the accuracy of which can be relied 
on to within --'/,;.9in. head of water and which is capable 
of being used for all pressures likely to be encountered in 
norma! practice or for taking levels to a degree of refine- 
ment hitherto impossible. The gauge has already been 
used for the measurement of pressures in gas mains and 
flues, air flow in wind channels—in connection with suit- 
able Pitot and pressures given by blowers and 
ventilating fans. In addition to uses of this kind the 
instrurnent can be employed very simply to measure the 
depth of water in tanks, for example, during engine tests, 
or to determine the daily or hourly evaporation from large 


tubes 


solely on the value of the divided scale and vernier used to 
read off the differences in head of water. 

To use the instrument shown in Fig. 3 it is first set up 
level by means of the two levelling screws fitted to the 
base and the circular bubble on the top of the column. 
The index A of the measuring chamber B is then brought 
to the zero of the scale on the column by means of the 
milled head G and the centre of the cistern C approximately 
level with the measuring point of the chamber B. Water 
is now poured into the cistern until it rises just above the 
point in the measuring chamber. On looking into the eye- 














Fic. 3 150 MM.WATER LEVEL GAUGE 


piece D and adjusting the illuminating mirror E the point 
and its reflected image, greatly magnified, will be seen as 
shown at K, Fig. 4. This result is caused by the fact that 
the undersurface of the water acts as a totally reflecting 
plane mirror with the consequence that a very perfect 
definition of the measuring point is obtained. If the 
measuring chamber is raised or lowered by means of the 
micrometer drum F the point can be brought to touch its 
reflection or, in other words, to the exact level of the surface 
of the water. The divided ring of the micrometer drum 

















FiG. 2--MOVABLE CISTERNS FOR 


water surfaces, such as tanks, lakes or reservoirs. A small 
modification of the apparatus enables it to be used for 
taking the levels of foundations, shafting, rails, or for any 
similar purpose requiring an accuracy of the order stated 
above. It can also be used to determine the deflection of 
bridges, floors, or any structure under a static load. 
Fig. 1 illustrates an instrument arranged to measure up to 
36in. head. This form is fitted with a standard scale and 
vernier. 

of 0mm. 


to 150 mm. fitted with a standard scale and 


micrometer drum, which is divided to 4/,9,mm. As the 
precision with which the reading point can be set exceeds 
any of the ordinary requirements the final accuracy depends 


Fig. 3 shows a smaller instrument having a range | 


LEVELLING FOUNDATIONS, ETC. 


can then be turned round on its independent fitting to 
bring the zero mark opposite the fixed line on the base. 
The instrument is now set to zero and is ready for taking 
measurements. 

To measure a pressure of, say, 100 mm. of water the 
measuring chamber is moved up the column by means of 
the milled head G until its index is opposite the 100 mm. 
division on the scale. If the pressure to be measured is 
now connected to the tap H on top of the cistern C the 
water will rise in the measuring chamber B approximately 
to the point. This chamber can then be adjusted up or 
down by means of the micrometer drum until exact 
coincidence of the point and its image is secured. The 








pressure in head of water will then be the reading of the 
scale, i.c., 100 mm. plus or minus the amount shown by the 
micrometer drum. If a difference in pressure or a vacuum 
is to be measured the lower pressure is connected to the 
tap J on the measuring chamber. 

The instrument shown in Fig. | is fitted with a vernier 
instead of a micrometer drum, so that when the adjust - 
ment of the point has been effected the reading is taken 
directly on the vernier. Fig. 1 shows the instrument in 
use to measure the depth of water in a tank. The rubber 
pipe may be connected to the bottom of the tank, or if that 
is not convenient the pipe may be lowered into the tank 
and the water allowed to syphon over into the measuring 
chamber. By connecting the rubber pipe to a small mobile, 
cistern on a tripod or V block, as shown at L and M 
respectively in Fig. 3, the levelling of foundations, floors 
or shafting may be readily effected or the differences in 
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Fic. 4—SECTION 


level measured with ease and accuracy. It is to be noted 
that in this null method of measurement the accuracy is 
not affected by the shape of the chambers, nor by surface 
tension or capillary effects, because the contact is always 
made at the same position, that is, when the surface of the 
water coincides with the point. 








Monolith Foundations. 


Institution of 
Reid 

said 
now 


given before the Junior 
February 13th, Mr. H. Cartwright 
late Deputy Civil Engineer in-Chief, Admiralty 
that monolith foundations for heavy walls were 
almost universal and practically every problem on great 
marine engineering works had been solved by the use of 
that type of foundation. Many monoliths were 40ft 
square and over 100ft. deep. Monoliths were constructed 
of concrete and formed, when completed, one solid mass 
and might have from one to four pockets, or “* wells,” 
extending throughout their length. Circular brick rings 
were used in India over 100 years ago for the supports 
of bridges, &c., and were suitable foundations where 
uniform support on all sides was possible, but that method 
of construction, when applied to wharf walls and similar 
structures, where the weights were not uniform and with 
water only as a support on one side, was not suitable. 
Considerable side pressure and problems of overturning 
moments and toe pressures had to be taken into account, 
as well as problems of support. Under those conditions, 
monoliths had to be deep enough not to slide forward 
under pressure at the back ; to be founded on hard enough 
material to take the front toe pressure and to be suffi- 
ciently deep to give support to the superimposed weight 
by skin friction at the sides, plus the support of the base. 
Monoliths were particularly suited where foundations 
had to be built on alluvial deposits in estuaries or sandy 
shores of the sea. They were naturally below the water 
level where open trenches were all but impossible. The 
construction was expensive and complete exploration 
of the site by preliminary borings was essential. Upon 
the accuracy with which the records were taken and inter- 
preted much depended both in estimates of cost and the 
economical design and construction of the work. 

The density of the strata, Mr. Reid continued, furnished 
material for the design of the shoe of the monolith. Flat- 
bottom shoes had been tried, but were not generally used, 
a sharp cutting edge having proved safer and facilitating 
sinking. The concrete forming the shoe was strengthened 
by iron bands which, according to the strata to be pene- 
trated and other circumstances, might vary from 4in. 
by jin. iron to steel shoes 5ft. deep and weighing up to 
60 tons each. The plan of the monolith was very important 
and must be considered in relation to the site—monoliths 
trefoil in plan had been tried, but plain rectangular 
monoliths, with rectangular holes, were to be preferred. 
In preparing to sink a monolith the pitching or placing 
of the shoe on a perfectly level surface was essential, 
a difficult operation in soft soils on which a carefully 
levelled ash bank might be used to obtain a uniform 
surface. In making a continuous wall, the monoliths 
were sunk and the space between each, which should not 
be greatly in excess of 5ft. had to be excavated, the open 
ends, meanwhile, being closed with sheet steel piling and 
the space filled with concrete. Despite every care the 
vertical descent in the prescribed spot of a monolith 
could not always be ensured. If it tended to deviate 
it could generally be corrected by weighting the high side 
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and grabbing out through the well at that side. Monoliths 
already sunk had a tendency to draw one being sunk 
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alongside towards themselves, and monoliths, therefore, 
were not sunk consecutively, but alternately. If correction 
was applied during the first 20ft. of descent, it was not 
a very difficult matter, but during the next 20ft. it could 
only be done with great difficuty, and after 40ft. penetra- 
tion it was usually impossible to make any correction. 
Indications of “‘ blows "’ of water and sand into the wells 
of the monolith had always to be watched for and stopped 
before they occurred, if possible. Usually, any attempt 
to hurry the process of sinking was liable to cause difficul- 
ties. The author, as the result of long exeprience, strongly 
advocated the sinking of monoliths in the wet and to 
overcome the resistance to sinking by weighting rather 
than by increasing the weight by pumping out with its 
attendant risks. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
General Conditions. 


Tue week has witnessed no development of note 
in the iron and steel and heavy engineering industries in 
the Midlands and Staffordshire. Again this week a good 
deal of the interest of manufacturers has been centred in 
the British Industries Fair at Castle Bromwich, and there 
are evidences that the enterprise of exhibitors is in many 
cases being rewarded. Many orders received at the Fair 
will eventually call for iron and steel for their execution, 
and although at the moment market stagnation persists, 
it is believed that better times are in store. Buying of iron 
and steel, alike raw and finished, is on a very limited scale, 
consumers taking only sufficient material at a time to last 
them over a week or two. Values continue relatively high 
on account of the smallness of output, but it is only in the 
controlled branches that they are firm. Elsewhere they 
are altered to suit individual cases, and quotations are 
shaded where there is a possibility of good business. 
Increased demand is necessary if plants are to be kept 
running. 


Raw Iron. 


Midland blast-furnacemen report this week that 
there is no expansion in the demands of local foundrymen. 
Specifications and new orders, which have been about on a 
par with recent weeks, are nearly all for small tonnages. 
Business is so bad that in some cases Derbyshire and 
Northamptonshire smelters are reducing their output 
to the lowest possible tonnage. They are doing this as 
an alternative to accepting loging prices for a surplus. 
Many consumers of forge and foundry iron in this area are 
still dissatisfied with the present basis of prices. They 
maintain that, when the selling rates of other brands of 
pig iron are taken into consideration, the Central Pig Iron 
Producers’ Association is asking too much. Another re- 
duction, they assert, is already overdue. Midland furnace- 
men do not hold out any hope of a price reduction in the 
near future, for they say they are very near already to 
the point where profit ceases. On ‘Change in Birmingham 
to-day — Thursday — quotations were unchanged at 
£3 7s. 6d. for Northamptonshire and £3 lls. for Derby- 
shire and North Staffordshire No. 3 foundry grade iron. 
It is reported that Northampton furnacemen are selling 
at much reduced rates outside the Black Country zone in 
order to compete with producers from other districts. 
Raw iron consuming industries in this area are no better 
employed than they were. Puddling furnaces are restricted 
in their operations and the foundries have not yet been 
stimulated by the customary movement in the building 
trades at the approach of the spring season. 


Staffordshire Bars. 


The Staffordshire finished iron trade shows no 
new feature. Orders are all for small quantities and rolling 
programmes are difficult to arrange. Ironworks are work- 
ing at about 50 per cent. of capacity, and there seems little 
probability of increased activity this quarter. Pro- 
ducers of bars have searched every available avenue for 
orders, and except in the case of best grade iron they have 
offered supplies at cheap rates as an incentive to users 
to make purchases. These efforts have, however, met with 
little response. Marked bars, which form the brightest 
part of the market, are maintained at £12 10s. per ton. 
Crown bars are quoted £9 15s., but a substantial order could 
in all probability be placed at a few shillings less. The 
same remark applies to nut and bolt and fencing bars 
quoted at £8 15s. per ton. There is a moderate call for 
strip and sellers have no difficulty in getting £10 17s. 6d. 
per ton. In some cases they demand £11. Belgian No. 3 
iron is very slow of sale ; indeed merchants say it is almost 
impossible to get a good-sized order nowadays. Never- 
theless, it is competing very successfully with Stafford- 
shire iron, which costs pounds more to produce than the 
foreign iron is sold at here. All the consuming establish- 
ments in the Black Country are short of work. 


Steel. 


Steel, alike finished and semi-finished, is in poor 
request, and the producing works are only partially 
employed. Little interest is taken in the market, and 
values are for the most part as a week ago. Engineers in 
practically all branches are short of work, and it is diffi- 
cult to get specifications sufficient to justify the running 
of steel works plant. Structural steel is quoted firm on the 
Association basis, angles £8 7s. 6d., tees £9 7s. 6d., joists 
£8 15s., ship, bridge and tank plates £8 17s. 6d., all per 
ton and subject to rebate to buyers confining themselves 
to British material. Boiler plates are steady at £9 5s., 
Staffordshire hoops make £9 10s. at makers’ works. Small 
steel bars, which have been following a downward course, 
have been bought at £7 5s., where re-rolled from foreign 
billets, and £7 15s. in the case of the all-British product. 
Judging by the amount of business passing amongst mer- 
chants, there is less continental material coming into this 
district than for a long time past. There are very few 
inquiries despite the low prices which rule. Billets are 





quoted at £4 7s. 6d. to £4 10s., but it is considered that 
business could be placed at £4 5s. delivered. Steel bars 
and No. 3 iron bars are both obtainable at £5 delivered, 
and steel strip at £5 10s. 


Galvanised Sheets. 


The galvanised sheet trade continues dull in all 
departments. The monthly meeting in connection with 
the industry held last week has left prices undisturbed, 
galvanised corrugated sheets of 24 gauge being on the basis 
of £11 per ton f.o.b. Millowners are able to derive some 
encouragement from the overseas returns, however, inas- 
much as there is an increase of business with India. Last 
month’s shipments reached 8149 tons, compared with 
4661 tons in December. British mills have sustained such 
a heavy loss of trade of late that any improvement is 
welcome. Eight thousand tons is a small total in com- 
parison with the volume of business that was passing a 
few years ago. In the first month of 1929 shipments were 
between four and five times as large. There now appears 
to be ground for hope that trade will return to its former 
channels, despite severe Belgian competition, and the 
import duty against British sheets. 


A Poor Showing. 


Midland industrialists were prepared for un- 
satisfactory trade returns for the first month of the year, 
but few of them anticipated they would make such a poor 
show. Overseas commerce was smaller than in December 
last, which, in its turn, was the worst month of the year 
1930. In this area particular attention is given to the 
figures relating to the heavy iron and steel and kindred 
industries, and it is noted that imports of raw materials 
dropped nearly three million. There were falls in iron and 
steel and other metal products, electrical goods, manu- 
factures and machinery. The principal fall in exports 
was in raw materials and articles mainly manufactured. 
Importations of iron and steel were less. Crude metal, 
semis, and finished material alike declined, the total 
tonnage falling from 283,038 to 221,773. Shipments of 
pig iron from Belgium totalled 9033 tons against 14,101 
tons in December last. The contracts which were entered 
into by some of the ironfounders in the Birmingham district 
for continental pig have now been completed, and for the 
time being there is no interest displayed in shipments of 
this material. This area is still affected, however, by con- 
tinental steel imports, and it is remarked that in December 
imports of steel blooms, billets, and slabs decreased from 
64,620 to 56,170 tons. There was a pronounced drop in 
sheet bars and tin-plate bars, and judging by the flatness 
of the market the figures for February will show a further 
shrinkage. Exports of finished iron and steel were on 
much the same scale as of late, the aggregate tonnage being 
167,373 against 169,544. 


Better Figures. 

Some encouragement is to be found in the pro- 
duction figures for January. The output of steel ingots 
and castings was 402,290 tons, as compared with 337,200 
tons in November. Unfortunately, the pig iron output 
does not show a similar expansion, although there was a 
net increase of seven furnaces in blast. Pig iron produc- 
tion totalled 337,200 tons, compared with 349,800 tons in 
December. 


Staffordshire Chain Trade. 


Reference was made in the annual report of the 
general secretary—Mr. C. H. Sitch—of the South Stafford- 
shire Chainmakers’ and Strikers’ Association to electrically - 
welded chains. If hand-made chains were displaced 
by machine-made chains, he stated, much suffering would 
be caused. Machine-made chains might be cheaper, but 
in the end hand-made chains would stand the test of 
time. Mr. Sitch, speaking of foreign competition, pointed 
out that during the year 1518 tons of anchors, grapnels 
and chain cables to the value of £23,813 were imported 
into this country. Exports of chains and anchors in 1930 
totalled 13,742 tons, of the value of £582,523, as against 
17,594 tons, of a value of £724,791 in 1929, and 15,112 
tons, valued at £652,632, in 1928. Our export trade during 
the year had suffered a reduction of nearly 4000 tons. Mr. 
Richard Green, speaking at the annual meeting of the 
Chainmakers’ Association last week-end, at which the 
secretary's report was made, said Mr. Sitch rendered a 
great service to the chain industry when he attended the 
Admiralty with a deputation of chainmakers. It resulted 
in the Admiralty agreeing that all electrically-welded 
chains should be publicly tested. No further contracts 
would be placed for electrically welded chains until those 
in use had proved satisfactory. 


Metallurgist Honoured. 


At a recent inter-university metallurgical con- 
ference in Birmingham, the Thomas Turner Gold Medal, 
founded by the late Mr. John Smith, of Edgbaston, to 
commemorate the contributions made to the science of 
metallurgy by Mr. Thomas Turner, who was Professor 
of Metallurgy at Birmingham University from 1902 to 
1926, was presented to Mr. W. R. Barclay, managing 
director of Henry Wiggin and Co., Ltd., Birmingham, a 
pioneer firm in the nickel industry. In making the pre- 
sentation, the Vice-Chancellor and Principal, Sir Charles 
Grant Robertson, emphasised that the medal was bestowed 
only upon distinguished metallurgists. Mr. Barclay was 
a very worthy successor to Professor Carpenter, Sir Gerard 
Muntz, and Sir Robert Hadfield. He had sterling claims 
to distinction. There was his distinguished scientific work 
in connection with non-ferrous metals, and, above all, 
nickel—he was practically the creator of the nickel 
industry in the Midlands after the war—and there was 
his service in connection with research, particularly for 
the Government during the war. For some twenty years 
Mr. Barclay was on the staff of the University of Shef- 
field, where he did a great deal for the non-ferrous metal 
industry. 


Unemployment. 


The most recent returns as to the number of 





persons on the registers of employment exchanges in the 


Midlands division show 232,015 wholly unemployed, 
127,103 temporarily stopped, and 574 normally in casual 
employment, making a total, of 359,692. This was 1,014 
less than a week before and 165,667 more than a year 
before. The total comprised 240,802 men, 7902 boys, 
102,580 women, and 8408 girls. The Birmingham figure 
now stands at 63,288 and Stoke-on-Trent 34,404, both 
being increases on the preceding week. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
* Bare, But Not Empty.” 


ALTHOUGH the distribution to the ordinary share- 
holders for last year was lower than in any of the eight 
preceding years, Mather and Platt, Ltd., Newton Heath, 
Manchester, remains one of the most prosperous of Lanca- 
shire’s engineering concerns, and Mr. Loris E. Mather’s 
survey of conditions at home and abroad at the annual 
meeting of the company was extremely interesting. Engi- 
neering, he said, was only one of the many trades which 
were feeling the effect of depreciated exchanges, falling 
prices, and consequent lack of confidence; but, so far 
as the company itself was concerned, “ although the cup- 
board was bare, it was by no means empty, and the pros- 
pects of filling it from various sources might be worse.”’ 
The past year has witnessed a number of new develop- 
ments which are expected to prove profitable eventually, 
and one interesting departure which Mr. Mather emphasised 
is the manufacture of process machinery for the canning 
industry, substantial orders having already been obtained. 


Bright Spots Overseas. 


In his survey of market conditions at home 
and abroad, Mr. Mather discussed the inevitable effect 
of the world-wide trade depression upon engineering, 
particularly upon the textile machinery branch, with orders 
of overseas markets more seriously affected than the 
home trade, which was described as reasonably good 
in the aggregate. In several respects, however, the clouds 
abroad appear to have the vestige of a silver lining, for 
the general European gloom of last year is said to have 
been relieved partially by an improvement in business 
with Holland and a fairly satisfactory turnover in France, 
whilst trade with China has increased, a good turnover 
is recorded in the case of Egypt and Rhodesia, and—not- 
withstanding tariff walls—there has been an increase 
in textile machinery orders from the United States. For 
various reasons, partly political and partly economic, 
business has been adversely influenced in the Indian, 
Japanese and South American markets. 


Dock Improvement Costs. 


Although adding litle to what has already been 
noted in this column during the past week or two, the 
chairman's address at the annual meeting of the Man- 
chester Ship Cana] Company threw an instructive light 
on the prospective cost of the dock improvement schemes 
which are contemplated. On the new oil dock at Stanlow, 
which will have two berths for large vessels and will 
enable about three times the existing volume of petroleum 
spirit to be dealt with, the total expenditure during the 
two and a-half years’ process of construction will be about 
£240,000, of which, it is estimated, £60,000 will be spent 
during the present year. The wharf and lay-bye which 
are to be constructed at Irlam to deal with the ore and 
mineral traffic at the Partington works of the Lancashire 
Steel Corporation, are expected to cost £125,000, with the 
current year’s expenditure estimated at about £70,000. 
Recent developments along the Manchester Ship Canal 
include the completion of a large paper mill at Ellesmere 
Port and of a tea warehouse at Manchester, whilst the 
erection of a provender mill at Salford is nearly finished. 


£400,000 Bridge for Chester. 


In connection with the Chester ring road scheme, 
Cheshire County Council contemplates the expenditure 
of about £400,000 on the construction of a new bridge 
over the river Dee at Chester. 


Obituary. 


A close association with Lancashire engineering 
has been severed by the death on Friday of last week of 
Mr. Henry Pilling, a director of Galloways, Ltd., boiler- 
makers and engineers, Manchester, and president of the 
Manchester District Engineering Employers’ Association. 
Mr. Pilling was appointed a director of Galloways in 
1926, after holding the position of general manager since 
1909. After serving an apprenticeship with John Musgrave 
and Sons, Bolton, Mr. Pilling was associated with the 
National Boiler and General Insurance Company, 
Manchester, and with Yates and Thom, Ltd., engineers, 
Blackburn. 


Non-ferrous Metals. 


Further accession of strength has been expe- 
rienced in all sections of the non-ferrous metals market 
as the result of the past week's operations. Probably 
greatest interest has been displayed in tin, for this metal, 
for the third successive week, has finished up appreciably 
higher on balance and is dearer at the moment of writing 
than it has been for several months. This has been due 
not so much to an actual improvement in the statistical 

sition or to a broadening of the demand, as to factors 
which hold out promise of a further effective restriction 
of production. Compared with a week ago, tin prices 
are higher by rather more than £4a ton. Moderate activity 
has been witnessed in the copper section, and, due partly 
to speculative operations and partly in sympathy with 
tin, a rise of about £1 a ton in standard brands has brought 
quotations back almost exactly to where they were at the 
close of 1930. The firmer tendency in both spelter and 








lead has been accompanied by a better volume of buying 
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interest. Spelter has moved up to the extent of about 10s. 
a ton compared with a week ago, with lead dearer by 15s. 


Iron and Steel. 


The local markets for iron and steel products 
are not too cheerful, although, notwithstanding the fact 
that contract buying of pig iron for delivery ahead is 
a negligible quantity at the present time, as it has been 
for a month or two, Midland makers report no apparent 
falling off in the total quantity going into consumption 
at Lancashire foundries, actually a slight expansion being 
the experience of one seller. Prices are steady for delivery 
in the Manchester district, with Derbyshire and Stafford- 
shire No. 3 at 69s. 6d. per ton, Northamptonshire at 68s., 
Cleveland at about 71s., Scottish at from 90s. to 91s., 
and West Coast brands of hematite iron at about 82s. 6d. 
Bar iron is held at £10 5s. per ton for Lancashire Crown 
quality and £8 15s. for seconds, with business still dis- 
appointing. The position in the case of steel seems to be 
worse rather than better, and rollers report no immediate 
prospect of conditions improving, locomotive engineers 
and constructional firms being chiefly responsible. Except 
that boiler plates and re-rolled bars are still easy in ten- 
dency, there has been no quotable change in the position 
of British steel, with continental products offered here 
maintained at the slightly higher levels reported a week 
ago. One or two moderate inquiries for imported semi- 
finished products have been in circulation during the past 
few days. 


BARROW-IN-FURNESS. 
Hematite. 


There is a slightly better demand for hematite 
pig iron, and this may be caused by the lowering of price. 
Cheaper iron will, no doubt, tempt some buyers, but the 
production of such iron at a low price is not much use 
to the producer, who cannot see any margin of profit 
out of the transaction. Trade, as a whole, keeps dull, 
and neither Scotch nor Midland buyers are ordering 
much at present. Most of the transactions relate to imme- 
diate requirements, and the needs of the majority of cus- 
tomers seem to be somewhat light at present. Continental 
and American business is poor, although it is possible that 
some of the present stocks which are still heavy, may 
be unloaded on the American markets vid Philadelphia. 
Business in special qualities is quiet. The iron ore trade, 
both native and foreign, is moderate and likely to remain 
so, and the outside demand for native ore is but light 
at present. The steel departments are still engaged, 
and it is hoped that fresh contracts will come along, 
but the present market is not over bright. Naturally, 
some interest is evidenced in possible Chinese requirements, 
which are to be satisfied to some extent out of the Boxer 
indemnity. There are plenty of Barrow rolled rails in 
that part of Asia already. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Production. 


THERE is no sign of improvement in the demand 
for heavy crude steel, and, although the additional furnaces 
started this year are still at work, it is doubtful whether 
they will be able to continue in operation much longer 
unless a better buying movement develops. The quantity 
of business coming to hand is too small to be remunerative, 
and there is still an absence of promising inguiries. A 
good deal of high quality steel is being produced, but 
employment for the crucible steel process, which has been 
the standard method of making these brands for many 
years, has reached a very low level. It is doubtful whether 
there ever were, in the whole history of the trade, more 
idle melting holes than at the present time. This is due 
largely to the progress of melting by the high-frequency 
electric furnace, of which there are now eight either 
installed or on order in the city. One of these furnaces 
can melt as much as eight or more crucibles, with a saving 
of cost of production, while the quality of the material 
is giving full satisfaction. 


Special Departments. 


There is a good deal of work on hand in the 
production of manganese steel for use as dredger buckets, 
also as parts of dredging and crushing machinery. This 
material is not, however, in quite such large demand 
for tramway points and crossings, as formerly, as tramway 
extensions in this country are on a smaller scale. The 
state of employment in the railway steel departments 
continues unchanged, at a very unsatisfactory level, 
but orders in connection with the Boxer indemnity alloca- 
tion are expected shortly, which should improve the posi- 
tion in the axle, tire, and spring departments. A fair 
amount or activity is to be found in the sections dealing 
with heavy forgings, cold-rolled steel and high-grade wires, 
while stainless, acid and heat-resisting steels continue in 
good demand. The automobile trade is consuming a 
considerable bulk of Sheffield products, in the form of 
stampings and pressings, as well as alloy steel, but the 
volume of trade is not equal to that of a couple of years ago. 


South American Trade Mission. 


The official report of the recent Sheffield Indus- 
trial Mission to South America, which has now been pub- 
lished by the Government, is a very comprehensive 
document, setting forth the state of Britsh trade, compared 
with that of other countries, in each of the markets visited, 
giving many details and statistics, and going into the 
reasons for the present position and the possibilities of 
increasing our trade. The report is bound to be of instruc- 
tion and practical value to all Sheffield firms which are 
desirous of doing business with South America. Many 


points of interest could be picked out from it. With regard 
to the market for spring steel in Brazil, for instance, it 
is stated that although a good deal of Sheffield steel is 
still sold, it appears to have been largely ousted by 
American, German and Belgian materials at considerably 





lower prices. In one case the Mission was informed that 
American steel was now preferred because it was alleged 
to be of harder temper. In another case a very large 
importer told the Mission that he had had such bad 
results from German steel that he was going back to 
Sheffield. A large proportion of the high-speed and tool 
steels sold in Brazil is still of well-known Sheffield brands, 
but German makers are making a very strenuous effort 
to capture the market by putting down large stocks, 
and they give exceptional service in the matter of assistance 
in hardening and tempering. Some doubts were expressed 
as to whether the market justifies the expense of such an 
organisation. The British-owned railway companies 
still buy almost exclusively British tires, axles and springs ; 
in most other cases continental materials are bought at 
much cheaper prices. 


Some Recent Orders. 


The same week that sees the publication of the 
Mission’s report also brings news of a number of South 
American orders booked by the Sheffield firm of John 
Brown and Co., Ltd. They are to supply 700 “ Atlas ” 
brand tires, 24 pairs of tired wheels and axles, and 76 
nickel steel axles, for a tramway system at Montevideo, 
and a quantity of springs for the Buenos Aires tramways. 
In addition, Messrs. Brown are executing a South American 
order for 1250 beater bars, for threshing machines. A 
number of interesting orders from the British Government 
are also announced. The Admiralty is to buy nickel 
steel cylinder head bolts from Thos. Firth and Sons, 
Ltd.; copper nails from Cooper and Turner, Ltd., and boiler 
plates from the Park Gate Iron and Steel Company, Ltd. 
Bombs—empty—are to be supplied to the Air Ministry 
by Hadfields, Ltd. The Crown Agents for the Colonies 
have ordered steel tires from S. Fox and Co., Ltd.; tires 
from J. Baker and Bessemer, Ltd.; and water tanks from 
Newton, Chambers and Co., Ltd. 


Cutlery and Plate. 


Although a large volume of products is being 
turned out by the cutlery and plate trades, the demand 
is not up to the average, and the state of employment, 
so far from being satisfactory, tends to shrink, and short 
time at the factories is increasing. Reports from shop- 
keepers show that the public is buying very little through 
the ordinary distributing channels, and that there is still 
on hand a considerable proportion of the stocks that were 
got in for the Christmas trade. The War Office has ordered 
forks and spoons from Mappin and Webb, Ltd., and table 
knives from Sheffield Steel Products, Ltd., and Francis 
Greaves and Sons. Trade in safety razor blades is patchy. 
In the case of several firms, there is a shortage of orders 
and work, and a good number of female operatives are 
unemployed. There is, however, a fair amount of activity 
in the production of cheap blades, and it is believed that 
they can hold their own against German competition, 
while, as to the more expensive articles, there is a substan- 
tial section of the public, here and in other countries, which 
is willing to pay a fair price for an article of really high 
quality. Sheffield blades are being sold in the British 
Colonies, which are not buying foreign makes to any con- 
siderable extent. Two local firms have entered into con- 
tracts with the Government for the supply of shovels 
and spades for the use of unemployed tenants of allotments 
under the new scheme. Large quantities will be required. 


Smart Engineering Work. 


An interesting engineering feat has been per- 
formed at Beeston, between Nottingham and Derby, 
consisting of the lifting into position and fixing of the steel 
girders of a bridge over the L.M.S. Railway, which is being 
built by Swift Bros. and Haslam, Ltd., contractors, of 
Doncaster. The bridge, which extends over a width of 
five lines of rails, consists of longitudinal girders 112ft. 
in length, supported on blue brick abutments, with a 
range of steel stanchions placed in the middle of the railway. 
The erection of these stanchions was commenced late on a 
Saturday night, and was followed by the lifting and placing 
into position of the girders, which comprised 12 main 
girders of 56ft. span, each of which weighed over 12 tons. 
Six hours were allowed for carrying out the principal 
operations, but the work was actually done in half an 
hour less, and without any dislocation of traffic. The 
bridge is being erected for the District Council to the 
designs of Mr. C. H. Jessop. The width between parapets 
is at present 30ft., but the bridge is so designed that the 
width may be increased to 60ft. A notable feature in 
the design is an arrangement for lifting the bridge bodily 
in the event of subsidence due to colliery workings. 


Grimsby’s New Dock. 


The construction of the new fish dock at Grimsby, 
which is to cost £1,500,000, involves, as a preliminary, 
the diversion of the town’s drainage outfall, which runs 
right across the site, and this work is now being proceeded 
with by the contractors, Sir Lindsay Parkinson and Co. 
The diversion is to be carried out by means of concrete 
pipes with an internal diameter of 7ft. 6in., the largest, 
it is said, ever constructed in this country. Chalk for the 
new sea wall is being brought from quarries at Brocklesby, 
8 miles distant, and building operations will begin shortly. 


New Federation President. 


At the annual meeting of the National Federation 
of Iron and Steel Manufacturers, last week, Mr. Allan J. 
Grant, joint managing director of John Brown and Co., 
and Thos. Firth and Sons, was elected president. Mr. 
Grant has been with John Brown and Co. since 1911, 
and has been in full charge of the Atlas Works for the last 
two years. He is one of the most prominent figures in 
the Sheffield steel world, and is a strong advocate of the 
protection of the home market. 


£70,000 Sewage Scheme. 


The Mablethorpe and Sutton Urban Council 
is seeking approval of the Ministry of Health for a new 
sewerage scheme to serve the whole of Mablethorpe and 
part of Trusthorpe. It is proposed that the scheme, the 





estimated cost of which is £70,000, shall take the place of 
an earlier one, prepared about three years ago by the 
Council’s late surveyor, which was estimated to cost about 
£30,000. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


THE outlook in the Cleveland pig iron trade is a 
little brighter. With the advance of spring, hope is enter- 
tained that at least part of the expansion of trade usual 
early in the year, may be experienced. Much of the limited 
output of pig iron is going into use at makers’ own con- 
suming works, and the small surplus that comes on to the 
market is insufficient for the current moderate needs, with 
the result that stocks are steadily decreasing. Quantities 
of Cleveland iron stores have dwindled to small dimen- 
sions, but while stocks of hematite have fallen con- 
siderably, quantites lying at certain makers’ yards are 
still substantial. Consumption of pig iron in the imme- 
diate district is a little larger than of late, and business 
with users in other home districts is rather less difficult 
to put through, but sales to firms in Scotland are still only 
possible by granting price concessions, owing to the con- 
tinued use of comparatively cheap iron from the Con- 
tinent and India. Export trade is almost at a standstill. 
For home purposes No. 1 Cleveland foundry iron is 61s., 
No. 3 G.M.B. 58s. 6d., No. 4 foundry 57s. 6d., and No. 4 
forge 57s. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade shows 
little change on the week. Second hands have still com- 
mand of considerable quantities, but whilst they are 
showing more desire to unload their holdings they are 
reluctant to accept much lower terms than are asked by 
producers. Some of the latter do not hesitate to take 
69s. for ordinary qualities, and, indeed, have accepted a 
rather lower figure ; but others hold out firmly for 70s. 
A moderate home business includes sales to the Sheffield 
district and to the Midlands, and a few fairly substantial 
lots have been disposed of to continental buyers. 

Ironmaking Materials. 

There is next to nothing doing in foreign ore. 
Consumers are heavily bought and are off the market. 
The nominal price of best Rubio remains at 16s. c.i.f. 
Tees. Blast-furnace coke continues in ample supply, and 
prices are weak. Buyers are placing orders very sparingly, 
and good medium qualities are no more than 16s. 6d., 
delivered to users in this district. 


Manufactured Iron and Steel. 


Further orders for railway chairs have been 
placed in this district, but the outlook in the manu- 
factured iron and steel trade is still obscure, and un- 
satisfactory. There have been a few small orders for steel, 
but buyers refuse to operate on a substantial scale. Prices 
are unaltered. 


The Coal Trade. 


The Swedish State Railways have invited tenders 
to be submitted on March 7th for the supply of 100,000 
tons of locomotive coal for April to June shipment. 
Northumberland and Durham coals, with their fixed prices 
under the new Mines Act, will have great difficulty in 
competing against Polish steams, which are about 2s. 
per ton cheaper. There is little alteration in the general 
condition of the Northern coal market. Northumberland 
collieries shipping the best qualities of steams are wel! 
placed for the next fortnight, and other of the pits in the 
county seem to be moving very largely on day-to-day 
orders. In the Durham area there are sharp contrasts. 
Some pits are having a very difficult time, but others are 
going along steadily. Best Northumberland steams are 
firm at 13s. 6d., with second qualities at 12s. Steam smalls 
are in excessive supply and difficult to sell at limitation 
prices. There is no special pressure of Durham fuel of 
any grade, but the output of best descriptions of gas coal 
is mostly taken up under old contracts, and any surplus 
can be cleared at 14s. 9d. The special Wear qualities are 
similarly favoured, and good bookings are reported to the 
end of March. Prices hold steadily at 15s. 6d. to 15s. 9d. 
for any surplus. Secondary gas and coking unscreened 
offer freely at 13s. 6d., and owners have to limit the output 
owing to the slow demand. In bunker coals a good trade 
is passing in best qualities at I4s. to 14s. 6d., but good 
ordinary are neglected and easy at 13s. 6d. Gas coke is 
being cleared off more freely and stocks are slowly dwindling, 
the current demand being slightly in excess of daily 
production. Prices are unchanged, but steadier, best being 
quoted at 21s. and other makes 20s. to 20s. 6d. Patent 
oven coke buyers only operate from hand to mouth, and 
though the production is curtailed, stocks continue to 
slowly increase. Sellers are holding steady for a minimum 
of 16s. 6d. Beehive and special grade foundry coke pro- 
duction is limited to actual demands, and prices are 
unchanged at 24s. to 28s. 6d. 








SCOTLAND. 
(From our own Correspondent.) 
Steel. 


BustNess is quiet in all branches, consumption 
at home and abroad remaining at a low level. In the case 
of the home trade, the greatest need at present is an 
increase in orders for shipbuilding material in order to 
stimulate the demand for plates and sections. Steel sheets 
are quiet, especially in the case of galvanised descriptions, 
which continue to suffer from the conditions ruling in 
overseas markets. Tubes have a poor outlet at present, 
and this refers especially to the smaller descriptions. 
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Generally speaking, business with overseas markets is 
very quiet, especially with Australia and India, owing 
in the one case to tariff and financial considerations, and 
in the other to political influences. It also appears that 
there is little hope meantime of an increase in trade with 
Canada, which usually opens up in the spring months. 


Iron. 


Conditions in the iron trade have not improved. 
Wrought iron is doing very little, owing to quietness in 
the tube trade and competition from steel. Steel re- 
rollers also have a most modest outlet for their pro- 
ductions, owing to considerable competition from English 
producers and the weakness of continental small bars. 
Prices of wrought iron are unchanged, while re-rolled steel 
bars are quoted about £6 17s. 6d. home and £6 10s. per 
ton export. 


Pig Iron. 

Two furnaces have been blown out and the total 
number in blast in Scotland is now only seven, four of 
which are producing hematite and three producing ordinary 
iron. Hematite is ls. per ton easier at 74s. delivered local 
steel works. Foundry iron is unchanged at 76s. No. 1, 
and 738. 6d. No. 3 per ton, f.o.t. makers’ works. Ship- 
ments of pig iron from Glasgow last week amounted to 
433 tons compared with 1050 tons in the same week last 
year. 


Scrap. 

Transactions in scrap are more or less of a very 
small nature, and prices are inclined to weaken further 
from the current levels of 56s. 6d. for cast iron machinery 
and 47s. 6d. per ton heavy steel. 


Coal. 


The demand for Scottish coal shows signs of 
further contraction. Industrial requirements are decreas- 
ing owing to trade depression, and household demands are 
diminishing. The shrinkage in export business causes 
considerable apprehension. There is little foreign inquiry 
and exporters are in any case not in a position to offer 
acceptable terms in face of the low terms quoted by Polish 
competitors. Collieries in the Lothians and Fifeshire are 
especially interested in the export trade, and are conse- 
quently hard hit by present conditions. Round fuels are, 
as a rule, easily obtainable, and most prices are a turn 
easier. Washed nuts are plentiful meantime, despite 
restricted outputs of round fuel. Aggregate shipments 
for the past week amounted to 196,488 tons, against 
176,607 tons in the preceding week and 239,029 tons in the 
same week last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade. 


ConpiTIons in the steam coal trade have been 
disappointing during the past week, as there has been 
extremely little fresh inquiry, and the position of quite 
a number of collieries has not improved. According to 
the Great Western Railway Company's returns, shipments 
last week came to 439,500 tons, which compared with 
421,300 tons for the preceding week, so that there was a 
slight improvement; but still, the total cannot afford 
any satisfaction when it is remembered that for the 
corresponding period of last year shipments amounted 
to over 587,000 tons. It can scarcely be expected that the 
figures for the current week can show any material expan- 
sion, as, although at the end of last week the number of 
idle tipping appliances at the various docks was 33, arrivals 
of tonnage over the week-end were only sufficient to reduce 
the number of idle appliances on Monday to 21. The 
chartering of tonnage proceeds on very modest lines, so that 
there is little prospect of the position of collieries generally 
improving. In some instances it is quite true that the 
difficulty of charterers in securing prompt tonnage is 
responsible for some collieries not being better off for 
prompt loading, yet, at the same time, it cannot be said 
that many pressing orders are on the market. The foreign 
demand for the early delivery of cargoes is quiet, while 
contract business provides no special feature. At the 
moment the only contract that attracts any particular 
interest is that for 80,000 tons of coal and 30,000 tons of 
patent fuel for the Brazilian Central Railways, for which 
tenders were sent in this week. There can be no doubt 
that the utmost competition will be experienced from 
German producers, who, on the last occasion that this 
inquiry came on the market, submitted prices which 
enabled them to obtain the order. 


Threatened Trouble at French Mines. 


The threat of the French miners to strike on 
March 10th if the employers persist in their proposed 
wage reductions naturally arouses considerable interest 
in this district, as it is well known that out of the total of 
coal shipped to France by far the greater quantity comes 
from this country. A suspension of work at the French 
mines would unquestionably result in a sharp demand for 
coals from South Wales, so that it is not at all surprising 
that exporters in this district are keeping a close watch 
upon developments across the English Channel. There is, 
however, one point in connection with exports of coal to 
France which causes a certain amount of apprehension 
among firms on this side, and that is the agitation of French 
miners that steps should be taken to increase the consump- 
tion of native coals, by bringing pressure to bear upon the 
French Government to re-introduce the old system of 
import licences and the raising of duties on foreign coals. 
Such action as is suggested would, of course, be prejudicial 
to the trade between South Wales and France, so that if 
the proposal is pursued it will create no little amount of 
uneasiness on this side. 


Miners’ Wages. 
A special meeting of the Conciliation Board for 
the coal trade of South Wales, held at Cardiff on Monday, 





was presided over by the new in ndent chairman, Mr. 
Ferdinand P. M. Schiller, K.C. © proceedings lasted 
8} hours, during which the chairman listened to the 
arguments put forward by the owners’ and the workmen's 
sides for a variation of the wage rate and the subsistence 
wage to operate as from March Ist. The owners made the 
contention that the existing rates were too high and urged 
the elimination of the 28 per cent. added to the standard 
wages and a reduction in the subsistence wage, which is 
fixed at 7s. 10}d. As against this, the workmen’s leaders 
maintained that there should be an increase in the mini- 
mum percentage from 28 to 42-22; that the subsistence 
wage should be raised to 8s. 3d. per day; that piece- 
workers should be paid an extra 7-1 per cent. on piece 
rates to compensate them for the shorter working day, 
and that there should be an improvement in the position 
of skilled men. The independent chairman reserved his 
decision, it being mutually agreed that this decision 
should be given not later than Wednesday of next week. 


Tonnage Trading to Barry. 


When the Barry Pilotage Authority met this 
week for the annual meeting, it was stated that the total 
number of ships piloted in and out of the port during 
1930 was 3426, compared with 3459 during 1929. The 
total net register tonnage of the vessels piloted was 
6,948,350, compared with 7,615,049, a decrease of 666,699 
net register tons. A feature of the tonnage using the 
port during 1930 was that no less than 60 per cent. of the 
total vessels piloted were foreign vessels, compared with 
53 per cent. for the previous year. 


G.W.R. Developments. 


Considerable interest is displayed in the scheme 
of work to be carried out at Cardiff by the Great Western 
Railway Company, whose programme altogether involves 
a sum of £8,500,000. The Cardiff General station and the 
adjacent Riverside station are to be completely rebuilt, 
and will virtually become one station. It is expected that 
the work will be completed early in 1934. The scheme 
embraces the provision of eight platforms instead of six 
at present. Four of them will be 1000ft. long for main 
line traffic. There is also to be a new fish platform, 430ft. 
long. It is anticipated that the rebuilding work will 
mean that more than 1500 tons of steel work will be 
required. As regards work at the Bute Docks, it is the 
company’s intention to scrap the whole of the present 
coal-loading appliances at the Roath Dock and replace 
them by belt conveyors. 


The Brazilian Contract. 


It is very unlikely that the contract for 110,000 
tons of coal and patent fuel for the Brazilian Central 
Railway will come to South Wales. The report is current 
that German producers have quoted lower prices. 


New Works for Merthyr. 


A committee appointed by the Merthyr Corpora- 
tion is making strenuous efforts to secure the establish- 
ment of steel tube works on the site of the old Cyfarthfa 
Ironworks. 


Current Business. 


The tone of the steam coal market is compara- 
tively quiet in all its branches. Prompt orders are needed 
by many undertakings, not only for smalls, which are 
excessive, but also for large coals, supplies of which are 
accumulating. Sized coals are relatively the steadiest 
section. So far as prices are concerned, sellers are quoting 
the minimum figures, there being no demand to justify 
anything higher. The current inquiry can only be described 
as on the slow side. Patent fuel and coke display no 
improvement, while pitwood remains about 25s. to 25s. 6d. 
Notices which were issued to 24 coal tippers at Barry 
nearly a fortnight ago terminating their employment 
were withdrawn last Saturday. 








LAUNCHES AND TRIAL TRIPS. 


ASHMORE, motorship ; built by Sir W. G. Armstrong, Whit- 
worth and Co. (Shipbuilders), Ltd., to the order of Skibs A/S. 
Ashmore, of Oslo; dimensions, 408ft. by 54ft. 9in. by 32ft.; 
to carry oil in bulk. Engines, oil; constructed by Sir W. G. 
Armstrong, Whitworth and Co. (Engineers), Ltd.; launch, 
February 3rd. 

San MIGUEL, steamer; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Messrs. Companhia de Nave- 
gacas Carregadores Acoreanos ; dimensions, 290ft. by 42ft. by 
19ft. llin.; to carry passengers and cargo. Engines, triple- 
expansion, pressure 200 lb. per square inch ; constructed by the 
builders ; trial trip, February 7th. 


CaPULET, single-screw, oil-tank motorship; built by Swan, 
Hunter and Wigham Richardson, Ltd., to the order of C. T. 
Bowring and Co., Ltd., Liverpool ; dimensions, 460ft. by 59}ft.; 
to carry oil in bulk. Engines, oil, of Burmeister and Wain and 
Harland and Wolff type ; constructed by Messrs. J. G. Kincaid 
and Co.; trial trip, February 13th. 


Grorce GatLtoway, barge; built by Richard Dunston, 
Ltd., Thorne in Doncaster. Engine, oil, “‘ Widdop” vertical 
four-cylinder, airless injection, cold-starting type; trial trip, 
recent. 

British STRENGTH, motor vessel; built by Palmers Ship- 
building and Iron Company, Ltd., to the order of British Tanker 

pany, = di ions, 456ft. by 59ft. 3in. by 33ft.; to 
earry oil in bulk. Engines, oil, Doxford type ; constructed by 
Richardsons, Westgarth and Co., Ltd.; launch, February 17th. 

IMPERIAL TRANSPORT, motor vessel; built by Blythswood 
Shipbuilding Company, Ltd., to the order of Empire rt 
Company, Ltd.; d ions, 460ft. by 60ft. by 34ft. Gin.; to 
carry oil in bulk. Oil engines, “‘ North-Eastern " type; con- 
structed by North-Eastern Marine Engineering Company, Ltd.; 
launch, February 17th. 

MEMNON, twin-screw motor vessel; built by Caledon Ship- 
building and Engineering Company, Ltd., to the order of Messrs. 
Alfred Holt and Co.; dimensions, 453ft. 6in. by 59ft. by 35ft. 3in.; 
to carry passengers and . Oil engines, constructed by 
Burmeister and Wain, Ltd.; trial trip, February 19th. 

DseseEt-Amovr, steel screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of Compagnie de 














Navigation Mixte, of Marseilles ; Gimsacions, 002, By 44{t. 9in.; 
to carry passengers and cargo. Engines, turbines, Parsons type. 
double reduction geared ; constructed by the builders ; launch, 
February 20th. 

Svewor, motor vessel; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of 8. Ugelstada Rederi A/S., of 
Oslo, Norway ; dimensions, 460ft. by 59ft. 6in. by 34ft. lin.; to 
carry oil in bulk. Oil engines, Wallsend-Sulzer type; con- 
structed by the builders ; a speed of over 12 knots was attained 
on trial trip, February 20th. 








CATALOGUES. 





Rose, Downs axp Tuompson, Ltd., Hull.—-List 6 of cider- 
pressing machinery. 

E. Green anp Sow, Ltd., Wakefield 
cast iron oval tube air heater. 

M. W. Woops, Ltd., 46, Kingsway, W.C. 2.- 
ing, buffing, or grinding motors. 

WittiaMs anp Womerstey, Wakefield.—Catalogue and price 
list of power transmission machinery. 

British Tuomson-Hovuston Company, Ltd., Rugby.—Cata- 
logue No. 1105a on large steam turbines. 

T. C. Jow~ges anp Co., Ltd., 93, Wood-lane, W. 12.—A 200- 
page booklet of contractors’ tools and equipment. 


A leaflet on the firm's 


A list of polish. 


Keicutey Gear Company, Aireworth Works, Keighley, 
Yorks.—A booklet on “ Keighley "’ standard gears. 

Brairisn Piston Rixe Company, Ltd., Holbrook-lane, 
Coventry.—A wall chart of piston ring standard dimensions. 








CONTRACTS. 


BasTran AND ALtien, Ltd., of 26, Cross-street, Easex-road, 
London, N. 1, has received an order from the Royal Scottish 
Automobile Club for the electrical heating installation. It will 
consist of a 250-kW hot water circulator for the radiator system, 
a 350-kW boiler for the hot water supply, and a 150-kW boiler 
for the steam supply to the kitchens, all of these being of the 
Rastian electrode type. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. E. Futter, technical translator, asks us to announce 
that he has removed from 121, Kenilworth-avenue, Wimbledon 
Park, London, 8.W. 19, to “‘ Merrow,"’ Wood Ride, Petts Wood, 
near Orpington, Kent. Telephone, Orpington 926. 


WE are informed that the widow of the inventor of Mayer's 
boiler fluid has now resumed the manufacture of the fluid, 
which is a purely vegetable preparation and, it is claimed, does 
not in any way injuriously affect the boiler or its fittings. The 
address of the Mayer Boiler Fluid Company is 147, Waterloo- 
road, Wolverhampton. 


Compcstion Stram Generators, Ltd., of Africa House, 
Kingsway, W.C. 2, ask us to announce that on March Ist, 1931, 
International Combustion, Ltd., Underfeed Stoker Company, 
Ltd., and Combustion Steam Generators, Ltd., will remove from 
their present offices in Africa House, Kingsway, to Aldwych 
House, Aldwych, W.C. 2. Telephone numbers and telegraphic 
addresses remain unchanged. 


Tue Setson Exorverrivne Company, Ltd., asks us to state 
that in conjunction with Messrs. Naxos-Union, of Frankfurt, 
they are forming a new company, the Selson Grinding Company. 
The company will be the distributors in the British Empire of 
the products of the Naxos-Union. We understand from Mr. 
Henry M. Selson, who has been appointed managing director of 
the new company, that a portion of the proceeds earned by the 
distribution of the products in the British Empire will he devoted 
to educational purposes in Great Britain. 








INSTITUTION OF WeLpInc ENcrveers’ Prize ComPetiTion, 
1930.—On Thursday, February 12th, 1931, the name of the 
winner of the Operatives’ Prize Competition, 1930, organised by 
the Institution of Welding Engineers, was declared at a meeting 
of the Society held at the Institution of Mechanical Engineers, 
Storey’s-gate, St. James's Park, 8.W.1. The winner, who is 
Mr. E. Storey, of Billingham, was awarded the gold medal and 
the prize, whilst a certificate and silver medals were handed to 
those whose papers were highly commended. 


INTERNATIONAL ALUMINIUM CoMPETITION.—-Some time ago 
we announced the promotion of an international aluminium com- 
petition with prizes totalling £800 and having as its object the 
stimulating of research into new uses and applications of alumi- 
nium in the arts and industries. We are reminded that the final 
date for the sending in of particulars of inventions, &c., on the 
—_ of competitors is April Ist, 1931. Particulars should be sent 

fore that date to Bureau International de |’ Aluminium, 23 bis, 
Rue de Balzac, Paris, 8, from which all information regarding the 
competition can be obtained. 


MancHeEsTeR AssociaTION oF Ewnctnerrs.—The annual 
dinner of the Manchester Association of Engineers, held at the 
Midland Hotel, Manchester, on Friday, February 20th, brought 
together a representative gathering of local engineers. Mr. 
G. E. Windelet, president, was in the chair, and the principal 
guest was the Lord Mayor of Manchester, Alderman G. Titt. 
The toast of “‘ The Cities and Trades of Manchester and Salford " 
was proposed by Mr. A. R. Bellamy, who said that Manchester 
had shown in the a that it possessed any amount of energy, 
and he looked to Manchester to show the country how to pull 
itself out of the present depression. Roferring to the proposed 
increase in the city rates, Mr. Bellamy urged the City Fathers 
not to “ do it all,”” but to leave a little for posterity to do. In 
reply, the Lord Mayor referred to the visit which he had paid to 
the British Industries Fair at Birmingham, where he saw large 
exhibits of machinery from the Manchester district, and said 
that Manchester was the centre of the heavy engineering 
industry. He thought that by holding such exhibitions in 
the Manchester district, the cost of transport would be reduced 
and the city would benefit generally. He paid a tribute to the 
work done at the College of Technology, and expressed regret 
that the extension scheme was being held up for want of funds. 
If there was one thing which Manchester would require above 
all other things, it was an ever-increasing number of young 
men technically trained. The toast of “The Manchester 
Association of Engineers "’ was proposed by Mr. J. H. Batty, 
chairman of the Ashanti Gold Fields Association, who com- 
plimented the Association on its choice of president, who was 
one of the greatest authorities on the Diesel engine. Mr. 
Windeler, in his reply to the toast, paid a tribute to the memory 
of the late Mr. H. Pilling, for his work in laying the foundation 
of the students’ section of the Association. The toast of “* The 
Guests "’ was pro by Mr. Julius Frith, and was responded 
to by the Lord Mayor of Salford. 
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C Pri f 
urrent Prices for Metals and Fuels. 
IRON ORE. STEEL (continued). FUELS. 
N.W. Coast— Home. Export. SCOTLAND. 
(1) Native .. 16/— to 20/6 | N.E. Coast— Cu S& SS ee £ s. d.| LanarKsurrae— Export. 
(1) Spanish. . 16/- to 19/- Ship Plates 815 0. 715 0} (£.0.b. Glasgow)—Steam .. 14/6 
N.E. Coast— Angles 876. » Be a 3 mis 15/6 
Native 18/- to 21/- Boiler Plates (Marine) 1010 0. _ = Splint .. 16/— to 16/9 
Foreign (c.i.f. » 16/- » » (Land) 10 0 0. _ Trebles 13/- 
F. Joists. ee oes 815 0. 7 6 Doubles 11/9 to 12/- 
Heavy Rails as 810 0. ~ a me: Singles . 1l/- 
PIG IRON. Fish-plates 200. — AYRSHIRE— 
> Channels 0 5 0. £9 to £9 5s. f.o.b. Ports) —Steam 13/6 
area ape. Hard Billets es &.. - ; a a — 17/- 
£ 8. d. £. a. d. Soft Billets 617 6. Bs ‘A Trebles 12/6 
(2) Scortanp— se teens ne Loa 
Hematite. oi ©. B (f.0.b. Methil or Burnt- 
No. 1 Foundry 316 @. ARROW— . 
No. 3 Foundry sas. Heavy Rails 8 5 0.. .. peace +r mene 
: . . ‘ Screened N: t 16/6 to 17/6 
Light Rails 810 Oto 815 0 = egeien / 
N.E. Coast— Billets 610 Oto 9 0 0 a ~“— os 
Hematite Mixed Nos. 3 9 0 39 0 a 7 ~ 
No. 1 3 9 6 3 9 6 ne Singles 10/6 
ars (Round) ‘ oF Gs. Lorataxs— 
Cleveland— » (Small Round) 73 6.. (f.0.b. Leith)}—Best Steam 13/- 
No. 1 310. 31 0 Hoope (Baling) ae 9. edi Secondary Steam .. 12/9 
Siliceous om 3 l Bus 3 1 0 ” (Soft Steel) 9 0 --d< es 8 15 0 Trebles Se 12 to 13 
No. 3G.M.B. . 218 6. 218 6 Plates oo co +o O17 C00 9 2 6 = Doubles .. 11/9 
No. 4 Foundry 217 6. 217 6 » (Lanes. Boiler) .: 9 5 0. Singles 10/6 
No. 4 Forge 217 0. 217 @| Suserm— 
Mottled 2166. 216 6 Siemens Acid Billets 9 10 0 (basis) ENGLAND. 
White 216 6 216 6 Hard Basic “A 812 Gand 2 6 (8) N.W. Coast— 
Intermediate Basic 7 2 Gand7 12 6 Steams .. 20/- 
MIDLANDS— Soft Basic 65 0. Household 30/- to 61/- 
(e) Staffs.— (Delivered to Station.) Hoops .. 10 6 O. Coke ie ce 20/- to 20.6 
All-mine (Cold Blast) _— Soft Wire Rods 715 0. NORTHUMBERLAND 
North Staffs. Forge 3.6 «0 Miptanps— Best Steams 13/6 
se Foundry . 311 0 Small Rolled Bars .— © 8 OS OO OD Second Steams 12/6 
1b itinnniee Billets and Sheet Bars... 510 Oto 6 0 0 Steam Smalls 10/- to 10/6 
Danii De. 8 ee Galv. Sheets, f.o.b.L’pool 11 0 0 .. Unsereened 12/6 to 13/- 
Sea a e: (2) Staffordshire ceed 910 0. Household 27/- to 39/- 
. (d) Angles 84. Dornam— 
(¢) Derbyshire— (4) Joists $15 0. Best Gas 15/- 
No. 3 Foundry 311 0 (2) Tees 976. Second 13/3 to 13/6 
Forge 3 6 0 (4) Bridge and Tank Plates. 817 6. Household . 25/- to 37/- 
Boiler Plates 950. Foundry Coke 26/- to 28/- 
(3) Linecolnshire— SHEFFIELD— Inland. 
No. 3 Foundry ———___—_—_—_——— _ Best Hand- -picked Branch 25/6 to £7/- ~ 
No. 4 Forge Derbyshire Best Bright House 20/- to 22/6 
Basic NON-FERROUS METALS. Best House Coal .. .. 20/6 to 21/6 
SwanszEa— Screened House Coal 18/- to 19/- 
(4) N.W. Coast— Tin-plates, 1.C., 20 by 14 f.o.b. 15/3 to 15/6 v0 Nate 15/6 to 16/6 
N. Lancs, and Cum.— Block Tin (cash) = Fé Yorkshire Hards .. 14/— to 15/6 
4 1 6(a) a (three months) 123 15 0 Derbyshire Hards . 14/— to 15/6 
Hematite Mixed Nos. 4 3 6(b) Copper (cash) ae 4615 0 Rough Slacks 8/6to 9/- 
‘4 8 6 (ce) » (three months) 4616 3 Nutty Slacks .. 6/6to 7/- 
- Spanish Lead (cash) 13 18-9 Smalls .. 3/-to 5/- 
os » (three mouthe) 14 0 0 Blast-furnace Coke (Inland)... 12,— on rail at ovens 
MANUFACTURED IRON Spelter (cash) “a 1215 0 Furnace and Foundry Coke (Export), f.o.b. 15/-to 16/- 
o (three months) . . as 3.8 
Home. ed; ee (9) SOUTH WALES. 
£ se. d. £ ses. d. Copper, Best Selected Ingots 50 0 (0 Carpirr— 
ScoTLanp— a Electrolytic : 3015 0 Steam Coals : 
Crown Bars 10 5 0 915 0 a Strong Sheets . 75 0 0 Best Smokeless Large .. 20/- to 20/3 
Best 4 Tubes (Basis Price), Ib. 0 Ol Second Smokeless Large 18/9 to 19/9 
N.E. Coast— BrassTubes (Basia Price), th. 0 0 9} Best Dry Large 18/6 to 19/6 
Iron Rivets 11 10 0 » Condenser, Ib. ae 01 0 Ordinary Dry Large ° 17/9 to 18/- 
Gian Meee 1015 0. Lead English .. 15 17 6 Best Black Vein Large 18/3 to 18/6 
Best Bars a 1l 6 O ae Foreign Poe 1412 6 Western Valley Large +. . 17/9 to 18/- 
Double Best Bars 1115 0 Spelter 1310 0 Best Masters Valley Large . Ev/Ste 53/8 
Treble Best Bars mw 8 6. Aluminium (per ton—raw ingot) £95 Say Seen vty Lars oo = 
. Best Steam Smalls . 9 13/6 to 14/- 
Lancs.— Ordinary Smalls 12/-to 13/6 
Crown Bars ‘ 68 86. Washed Nuts . 18/- to 22/- 
Second Quality Bars 815 0. FERRO ALLOYS. No. 3 Rhondda Leap . 19/9 to 20/3 
Hoops 13 00. - eo » Smalls . 15/6 to 16/- 
Tungsten Metal Powder 2/3 per lb. No. 2 ea Large .. 17/-to 17/3 
8. Yorxs.— ; Ferro Tungsten 2/- per Ib. iy = Tasoagh 15/6 to 16/- 
Crown Bars 0 5 0. Per Ton. Per Unit a Smalls . 14/-to 14/3 
Best Bars noo. Ferro Chrome, 4 p.c. to 6 p.c. carbon.. £22 15 0 7/- Poundsy Coke (Export) 22/6 to 36/6 
Hoops 12 0 0 " 6 p.c. to 8 p.c. — Fs 7/- Furnace Coke ae 17/6 to 18/- 
Mrptaxps— Sp.c.toldp.c. . . £21 0 0 7/- Patent Fuel : 21/6 
Crown Bars .. 915 O0tol0 7 6 Specially Refined .. Pitwood (ex ship) .. 25/—to 25/3 
Marked Bars (Staffs. ) 1210 O.. p Max. 2 p-c. earbon - 42322 0 0 10/- SwaNnsea— 
Nut and Bolt Bars 815 Oto 9 0 0 ” : p.c.carbon .. .. £36 0 0 12/- Anthracite Coais 
Gas Tube Strip 10 17 6toll O 6 0-70p.c.carbon .. £3715 0 14/- Best Big Vein _—_ 35/- to 37/6 
carbon free 11d. per Ib. Seconds .. : 27/-to 31/6 
Metallic Chromiom ° ‘ 2/7 per lb. Red Vein . 22/6 to 27/6 
STEEL (d) Ferro Manganese (per cond . £11 0 0 for home Machine-made Cobbles 41/6 to 45/- 
° 3 as .. £11 10 0 for export Nuts 43/- to 46/- 
(6) Home. (7) Export. Silicon, 45 p.c. to 50 p.c. . £11 10 0 scale 5/- per Beans 24/9 to 28/3 
£ s. d. £ 8s. d. unit Peas . 19/9 to 21/- 
(5) ScoTttanp— e 75 p.c. . £18 0 Oscale 7/- per Breaker Duff . 9/6 to 10/6 
Boiler Plates (Marine) 1010 0. 10 10 0 unit Rubbly Culm 8/6to 9/6 
» w (Land) 10 0 0. 10 0 O| ,, Vanadium 12/9 per Ib. Steam Coals : 
Ship Plates, jin.andup.. 815 0. 715 0 » Molybdenum 4/2 per lb. Large .. 20/— to 21/- 
Sections .. i a ay i » Titanium (carbon free) 9d. per Ib. Seconds .. 18/— to 20/- 
Steel Sheets, sin. Oo: &-@» 8 0 0} Nickel (per ton) - £170 Smalls .. 12/- to 13/- 
Sheets (Gal. Cor. 24 B. G.) oes 11 0 O| Ferro Cobalt .. 9/3 per Ib. Cargo Through 17/—to 18/- 


(1) Delivered. 


All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 


Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- if home consumers confine purchases from associated British Steel Makers. 


(2) Net Makers’ Works. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 





(3) f.0.b. Makers’ Works, approximate. 


(a) Delivered Glasgow. 


(4) Delivered Sheffield. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 22/6; 
(¢) Delivered Black Country Stations. 


(6) Delivered Sheffield. 


(5) Glasgow, Lanarkshire, and Ayrshire. 


(c) Delivered Birmingham. 


(6) Home Prices— 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Steel Trade. 


At the forthcoming meeting of the Steel Carte! in 
Paris it is likely that the discussion will turn more particu- 
larly upon the inviolability of French territory. The 
members of the Cartel have always agreed that they should 
not compete in each other's markets, and this condition 
can be easily observed by those which have a large home 
consumption. In the case of Belgium and the Saar nearly 
all the steel is exported. Much of it has been going to 
France, where the competition is having a depressing effect 
upon the home market, and there is likely to be serious 
trouble with the Cartel unless French steel makers are able 
to preserve a monopoly of the home trade. The question 
of output during the second quarter of the year will be 
discussed at the following meeting to be held at Disseldorf, 
when it is possible that a further reduction will be decided 
upon, although such a decision will have no practical effect 
in view of the declining production all round. It is also 
expected that the executive committee, which is endeavour- 
ing to prepare a programme for the reconstitution of the 
Cartel, will ask for a further prolongation until the end of 
June. 


Miners’ Wages. 


Stocks have accumulated largely at the 
collieries that work at some of them has ceased, and coal- 
owners declare that the only alternative to a further dis- 
charge of men is a reduction of wages. The men in the 
Loire accepted a reduction of 7 to 8 per cent., thereby 
bringing wages to the level at which they stood before the 
advance about two years ago, when the Government inter- 
vened to induce the companies to concede the claims of the 
men in return for certain advantages. Now that coal- 
owners in the Nord and the Pas de Calais have announced 
their intention of reducing wages, the men’s union has 
fixed a date for a strike if the reduction is enforced. Mean- 


so 


while the men’s representatives are appealing to the | 


Government to induce the railway companies and other 
consumers to clear away the stocks of coal by placing for- 
ward orders, and they further suggest that the competition 


of foreign coal should be met by imposing higher import | 


duties or instituting a system of licences whereby imports 
can be controlled in a way to protect the home industry. 
There is no doubt that the interests of French coalowners, 
as well as those of British exporters, are being jeopardised 
by the increasing importation of coal from Germany and 
Poland. Cargoes of coal from Germany and Dantzig are 
constantly arriving at ports on the western seaboard. 


Naval Construction. 


An 134 million francs in the naval 
estimates for the current year is clear evidence of a lack 
of sympathy in this country with any movement for a 
reduction of naval armaments. The sooner it is recognised 


increase oO! 


that public feeling here is opposed to any reduction, so long | 
as the present continental rivalry exists, the better it will | 


be for those countries which set the example of naval 
economy. 
continued with methodical constancy, and for the present 
year the credits amount to close upon 2857 million francs. 
Between 1922 and 1930 the construction of 239,724 tons 
of ships was authorised, and of this 124,825 tons are in 
service. The programme is now expanding. After con- 
stituting a strong fleet of cruisers and light surface craft and 
59,202 tons of submarines that will all be in service at a 
not distant date, attention is being given to battle-cruisers 
and to a more effective colonial fleet, which is to include 
half-a-dozen scouts of 2000 tons, and it is also urged that 
a number of sloops are necessary. The destroyer ** Aiglon ” 
has just been launched at Dunkirk, and, like others of its 
class, it is expected to attain a speed of 40 knots. 


Air Turbines. 


The use of vertical air tunnels up the sides of 
mountains in tropical regions as a means of producing 
energy and even creating artificial rain has been investi- 
gated for a long while past, and at a meeting in Paris 
recently Monsieur B. J. Dubos, who has studied the 
problem in tropical countries, explained the principles 
which he believes can transform climatic conditions in 
arid regions. If a tunnel is anchored to the side of a 
mountain the differences of temperature, pressure and 
density at the different altitudes will cause a violent current 
of air in the tube sufficient to drive turbines and, what is 
more, the placing of such a tunnel up a mountain near the 
coast in tropical countries will draw up a huge mass of 
moist air from the sea which will form clouds at the top. 
Monsieur Dubos estimates that a vertical tunnel with an 
aperture of 13 m. at the top will eject a cloud mass over 
an area of 75,000 acres. The artificial rains will create 
oases in the desert. 


Paris Water Supply. 


The antagonism of the local authorities along 
the valley of the Loire to the scheme for bringing water to 
Paris from the subterranean supplies in the Vals de Loire 
is now revealed in claims which, if allowed, would prove 
extremely onerous to the town of Paris. The opponents 
of the scheme are aware that they are unable to prevent 
the Paris municipality from carrying it out, especially as 
barrage reservoirs are to be constructed for the storage of 
water to be returned to the Loire in times of drought. The 
scientific commission which has carefully investigated the 
scheme and its possible effects declares that no other pre- 
caution is needed. Nevertheless, the Orleans Chamber of 
Commerce has put forward a number of claims which 
resolve themselves into a demand for the payment of a 
sum per cubic metre of water which will constitute a fund 
for the payment of damages that may be incurred as well 
as for widening the Orleans Canal and constructing the 
proposed lateral canal along the Loire. The Orleans 
Chamber of Commerce again affirms that Paris ought to 
find all the water it needs in the valley of the Seine. 


The programme of naval construction is being | 


British Patent Specifications. 


When an & 1s icated from abroad the name and 
address of the communicator are pri tn ttalics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 





STEAM GENERATORS. 


341,212. November 26th, 1929.—Surerneaters, Babcock and 
Wilcor, Lid., Farringdon-street, London, EC. 4. 

It would seem that the idea embodied in this invention is the 

provision of an extension on the return end of superheater tubes, 


N°341 212 








which may be used for the support of those tubes by its insertion 
as @ loose fit in a tube plate. There is also a suggestion that this 
extension should be closed by a plug to give access to the interior 
of the tubes, but for what purpose it is not disclosed.—January 
15th, 1931 


SWITCHGEAR. 





341,812. April 25th, 1930.—Raisinc anp Lowerine Devici 
FoR THE Tanks or Ow Swrrcues, Siemens-Schuckertwerk« 
Aktiengesellechaft, of Berlin-Siemenastadt, Germany. 

According to this invention, a friction brake is provided 
on the shaft of a switch container winch which is able to hold 
the tank or container at any desired altitude when raising 
or lowering it. The tank A of an oil switch is pressed against 
the lid B by means of vertical belts C, which are guided over 
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rollers D, and are attached to rope sheaves E. These sheaves 


or drums are mounted upon a shaft F, which is turned by means 
of a handle G. Between the lid B and the driving shaft F there 
is a friction brake H, in the form of plate or segment brakes 
On raising and lowering the tank, the friction of the brake has 
first of all to be overcome, and it is possible to hold the tank 
in any position without having to provide any special locking 
contrivance January 22nd, 1931 


| TRANSMISSION OF POWER. 

340,995. October 2nd, 1929.—-Bonpixe Devices ror Use with 
Evectric Castes, Callendar’s Cable and Construction 
Company, Ltd., and Philip Vassar Hunter, both of Llamilton 
House, Victoria Embankment, London, E.C. 4. 

There are two well-known methods of providing for th« 
electric bonding of the sheaths of cables. In one case contact 
with the sheath is secured by means of a clamp, generally in 
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towards each other bolts, studs 


by 
or screws, and either bearing directly on the cable or grip- 
ping it through the intermediary of metallic packing, such, 
or instance, as is provided by a wrapping of lead strip 
round the sheath to provide the 


two parts, drawn 


necessary increase in 
diameter. In the other method a strip of relatively hard 
metal, such as copper, is soldered to the surface of the sheath 





= 


at one end, and is attached to « metal bonding member—such, 
for instance, as the body of a junction box—at the other end. 
It is the object of the invention to provide an improved bonding 
device in which either of the two methods above mentioned may 
be used at will. In the upper drawing, a cable A has a lead 
sheath B bonded to & junction box. The clamp for obtaining 
metallic connection between the sheath and the junction box 
consists of two parte, D and E. The lower part is formed 
integraliy with the junction box and both parts are provided 
with holes for receiving screws F, by means of which the parte 
D and E are secured together. The sheath B may have a strip 
of lead wound round it, and the two parts D and E of the 
clamp are then secured together so as to clamp the sheath and the 
lead strip to the part D ot the clamp and thereby make metallic 
connection with the junction box. One or both of the surfaces J 
in the neighbourhood of the holes in the part D of the clamp are 
provided with a smooth surface, for example, by machining, 
so that the second method of bonding may be employed, if 
desired, instead of that as just described above. The two parts 
D and E of the clamp are arranged so that they do not abut 
against each other when the cable is clamped between them 
The alternative method of bonding is illustrated in the lower 
drawings, in which a metal strip K is soldered to the sheath 
B of the cable, the other end of the strip being secured to the 
machined surface J of the lower part D of the clamp by means 
of the screws F. With this method of bonding there is, of course, 
no need to use the upper part E of the clamp. Owing to the 
relative thinness of the metal strip K it will usually be necessary 
to secure the end of this strip to the part D of the clamp by means 
of a screw, which is shorter than that used when both parts D 
and E of the clamp are in use. A washer may be inserted between 
the head of the screw and the strip K.—January 2nd, 1931. 


FURNACES. 


INDUOTION 
17, Victoria 


ELecTric 
Company, IAd., 


$41,325 February 27th, 1930 
Furnaces, Electric Furnace 
street, London, S.W. 1 

The object of the invention is to increase the resistance of 
the secondary winding in induction furnaces w ithout iron cores, 
in order to improve the efficiency of the furnace, and, according 
to. the invention, the plane of the induction coil surrounding 
the crucible is inclined relatively to the axis of the coil. Since 
the secondary currents flow in the same plane as the primary 
currents ard are only displaced in phase relatively to the latter 
the natural path for the secondary winding system, according 
to the invention, is an ellipse, of which the smaller diameter 
at the periphery of the bath corresponds to the diameter of the 
bath. By this arrangement there is an increase in the length 
of the path of the currents, and, consequently, also of the 
secondary resistance of the circuit, as compared with the usual 
arrangement, in which the path of the currents is represented 
by a circle. The drawing shows an ironless induction furnace, 
with the crucible A, which is mounted in a frame B and is 
covered by a brick C The crucible is surrounded by the primary 
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coil D, the windings of which are inclined to the axis of the coil, 
so that the lowest part of the windings is at the side of the 
crucible at which the pouring spout E is placed. For the purpose 
of preventing the stray magnetic fields, insulated sheet iron 
annular segments F, G are provided at the ends of the coils 
The bottom H of the crucible is inclined at the same angle as 
the windings of the coil. Under the forces moving the metal 
the surface of the liquid metal takes the form shown by the linc 
J. The metal is in constant movement from the point K to 
point L, so that the surface of the bath is always changing and 
the metal can be effectively oxidised or reduced without an 
excessive movement of the bath. The crucible is preferably 
provided at the point L with a bend, in order that the metal, 
which at this point is under the greatest pressure, may have 
room for displacement. Such a bend can serve as the pouring 
spout if the lowest portion of the coil is below the pouring spout. 
the lines of flow of the secondary current are parallel to the wind- 
ings of the coil D and form ellipses of which the smaller diameter 
at the periphery of the bath corresponds to the inner diameter 
of the crucible January 15th, 1931. 


341,741. February 10th, 1930.—Inpvucror CoiLs ror Evectrix 
Ixnpuction Furnaces, Electric Furnace Company, Ltd., 
of 17, Victoria-street, Westminster, London, S.W. 1. 

Inductor coils for electric induction furnaces usually consist 
of a flattened copper tube through which water or other cooling 
liquid flows. It has previously been proposed to provide the 
tube with a larger conducting cross-section at the inner circum 
ference, where the electric current is concentrated, the liquid 
being, consequently, displaced towards the outer circumference 
Such coils are usually made of several parts, connected together 
by soldering or welding. In this method of construction, how 
ever, apart from the work involved in soldering or welding, 
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there is the drawback that it is very difficult to seal the hollow 
interior efficiently, and under the high temperature which the 
coil attains in use, imperfectly sealed places occur through which 
the cooling liquid can escape. According to the invention, 
this drawback is obviated by making the coil from a closed tube, 
without welding or soldering. The coil consists of a hollow 
conductor A of rectangular cross section, which has a flange B 
rojecting into the hollow interior C, so that there is a relatively 
larger conducting cross section at this side. The conductor 
can be manufactured, without any welding or soldering, by 
drawing and bending a round tube. The formed conductor 





can be wound in the same manner as a solid conductor into a 
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coil of any suitable diameter and length. Apart from the pre- 
viously mentioned advantages, there is also the advantage that 
since the conductor is formed out of a single member, it has a 
much greater stiffness than coils of the usual kind. The coils 
can be used for electric induction furnaces of any kind, but they 
are particularly suitable for ironless induction furnaces, in which 
the coils are traversed by considerable wattless currents and 
in which it is of importance to reduce the heat losses in the coils. 
—January 22nd, 1931. 


SHIPS AND BOATS. 


August 22nd, 1930.—Tuex Manuracrure or Meta. 
he Birmingham Aluminium Casting (1903) Com- 
and P. 


341,204. 
Boats, 
pany: Ltd., Dartmouth-road, Smethwick, Staffs.; 

ichard. 


This invention reduces to the production of a boat by 


N° 341,204 





the casting of two halves, port and starboard, in aluminium, and 
their connection together by means of a machined and bolted 
joint. The specification suggests some refinements, but they do 
not seem to concern the principal claim.—January 15th, 1931. 


WATER PURIFICATION. 
341,176. November llth, 1929.—Fitterinc Stuper, C. 
Pontoppidan, Vejlesovej 48, Holte, Denmark. 

According to this invention, sludge is filtered by being intro- 
duced into a tank under pressure. Within the tank there is a 
perforated pipe A, which is clothed with filter cloth. The liquid 
1s forced through the cloth and escapes at the end of the pipe. 
A cake of sludge forms on the outside of the pipe and is allowed 
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to grow tO any desired thickness. The pipe is then pushed out 
of the bottom of the tank by the rod B through the resilient 
stuffing-box C and through the ring D, which scrapes off the 
sludge. It is recommended that during this process the pipe 
should be subjected to a slight internal air pressure. The sketch 
gives details of the stuffing-box. It comprises a hollow rubber 
ring E, which can be inflated through the pipe F.—January Lith, 


i931. 
MISCELLANEOUS. 
341,104. October 12th, 1929.—Ture Exrrvsion or Leap 


Pires, R. E. Roberts, Windley-street Works, Bolton, Lanes. 
The inventor states that he has found that extruded 
lead pipes produced in the usual fashion and wrapped into coils 
immediately are liable to suffer from cracking, and attributes 
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this to the high temperature of the lead at the time of coiling. 
As a consequence he subjects the tube, as it is being extruded 
from the die A, to the influence of a blast of refrigerated air from 
the nozzle B and thus reduces its temperature to 100 deg. Fah. 
or less, when it can be safely bent over the guide sheave C.— 
January 12th, 1931. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TImE and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

Institution oF ELtecrricaL ENGInEERS.— Armstrong College, 
Newcastle-on-Tyne. The Students’ Lecture, “‘ Overhead Line 
Work—More Especially in Connection with the Grid,” by Mr. 
F. J. Baldwin. 

InstrruTIon or Locomotive ENGINEERS 
Trocadero Restaurant, Shaftesbury-avenue, London, 
Annual dinner. 6.30 p.m. for 7 p.m. 





(Lonpon).— 
Ww. i. 


Nortu-East Coast Instrrurion or ENGINEERS AND Sup 
BUILDERS.—In the Mining Institute, Newcastle-on-Tyne 
“Some Notes on Motor Engine Seatings,”” by Dr. J. Mont- 
gomerie. 6 p.m. 

InstITUTION OF Municipal AND County ENGINEERS.—Visit 
of the West Midland District to the British Industries Fair, 
Castle Bromwich, Birmingham. 12.30 p.m. 


Junior InstiruTion or ENGIngers.—39, Victoria-street, 
London, 8.W.1. “Oil Engines for the Maritime Fishing 
Industry,” by Mr. W. A. Tookey. 7.30 p.m. 

Roya Instirution or Great Brirain.—Albemarle-street, 
Piccadilly, W.1. Discourse, “‘ The Re-birth of India,” by Sir 
Francis Younghusband. 9 p.m. 


SATURDAY, FEBRUARY 28ru. 
HULL Association oF ENGINEERS.—The Municipal Technical 
College, Hull. ‘“‘ Development of Unattended Navigation 
Lights,” by Captain A. E. Butterfield. 7.15 p.m. 


MONDAY, MARCH 2np. 


Bravrorp ENGINeeRING Society.—Bradford Technical 
College, Bradford. ‘‘ What an Engineer Should Know About 
Architecture,” by Colonel H. W. Barker. 7.30 p.m. 


IystiruTion or EtecrricaL Encinrers: Sourt MipLanp 
Section.—At the University, Edmund-street, Birmingham. 
“‘ Surge Investigations on Overhead Line and Cable Systems,” 
by Messrs. S. W. Melsom, A. N. Arman, and W. Bibby. 7 p.m. 

Society or Cuemicat Lypustry: Lonvon Segcrion.—In 
the Rooms of the Chemical Society, Burlington House, Picca- 
dilly, W.1. ‘‘ The Chemotherapy of Antimony,’ by Mr. W. H. 
Gray, Dr. J. W. Trevan, and Miss H. W. Bainbridge. 8 p.m. 

Socrery or Encinerers.—In the Apartments of the Geological 
Society, Burlington House, Piccadilly, W.1. “ The Career of 


Matthew Murray,” by Mr. E. Kilburn Scott. 6 p.m 
TUESDAY, MARCH 3rp. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—At the Koyal 


Society of Arts, John-street, Adelphi, London, W.C. 2. “ Stan- 
dardisation,’’ by Mr. L. A. Legros. 7.45 p.m. 

INsTITUTION OF ELEctTRicAL ENGrngegers: SoutH MIpLAND 
Stupents’ Section.—Birmingham University, Edmund-street, 
Birmingham. Students’ lecture, ‘“* Electric Traction,” by Lieut.- 
Col. H. E. O’Brien. 7 p.m. 

Royat IystTiruTion oF 
street, Piccadilly, London, W. 1. 
William Bragg. 5.15 p.m. 


WEDNESDAY, MARCH 


InstiruTE or Metats: Lonpon Locat Secrion.—In the 
Rooms of the Society of Motor Manufacturers and Traders, Ltd., 
83, Pall Mall, 8.W.1. “* Gases in Metals,” by Dr. C. J. Smithells. 
7.30 p.m. 

INSTITUTION 


Great Brita. 


21, Albemarle- 
* Adhesion, , ; 


IL.,” by Sir 


iru. 


EvretricaL Enorneers.—Savoy-place, 
London, W.C.2. Wireless Section 
meeting. ‘‘ The Practical Correction of a Wireless Direction 
Finder for Deviations Due to the Metal Work of a Ship,” by 
Mr. C. E. Horton. 6 p.m. 

INsTITUTION oF HEATING AND VENTILATING ENGINEERS.— 
Swedenborg Hall, 20, Hart-street, Bloomsbury, W.C. 1. “* Public 
Baths and Washhouses: Engineering Equipment snd Data,” 
by Mr. W. FE. Fretwell and Mr. E. Shutt. 7 p.m. 


THURSDAY, MARCH Oru. 

British Association oF REFRIGERATION.—lIn the Hall of the 
Institution of Mechanical Engineers, Storey’s-gate, St. James's 
Park, London 8.W.1. “ Notes on Dry Ice Production,” by 
Mr. G. W. Daniels. 5.30 p.m. 

InsTITUTE oF TRANSPORT.—Connaught Rooms, Great Queen- 
street, London, W.C. 2. Annual dinner. 


InstiTuTION or Crvit ENGINEERS: BiIrMINGHAM AND )D1s- 
Trict AssocraTiIon.—Chamber of Commerce, New-street, Bir- 
ming . “Notes on the Sewerage and Drainage of Housing 
Estates,” by Mr. F. C. Sage. 6 p.m. 

Nortu-East Coast Instirution or ENGINEERS AND Suir- 
BUILDERS.—In the Lecture Theatre of the Literary and Philo- 
sophical Society, Newcastle-on-Tyne. ‘ Variation of Efficiency 
of Propulsion with Variation of Propeller Diameter and Revolu- 
tions,’ by Rear-Admiral D. W. Taylor, U.S.N. (Ret.) 6 p.m. 


THURSDAY anv FRIDAY, MARCH 5ru anv 67H, 


INSTITUTION OF CHEMICAL ENGINEERS.—In the Rooms of the 
Chemical Society, Burlington House, Piccadilly, W. 1. Thursday. 
—** Flax Wax and its Extraction,” by Mr. W. H. Gibson ; 
“ The Recovery of Gum from Fossil Kauri Timber,” by Dr. R. G. 
Israel; “* The Extraction of Terpene Chemicals from Waste 
Pine Woods,” by Mr. I. W. Humphrey. 2.30 p.m. In the 
Institution of Civil Engineers, Great George-street, Westminster, 
8.W.1. Public Lecture, “ The New Italian Leucite Industry,” 
by Baron Gian Alberto Blanc. 6.30 p.m. Friday.—At the 

otel Victoria, Northumberland-avenue, London, W.C. 2. 
Ninth annual corporate meeting. 11 a.m. Discussion, “ The 
Education and Training of the Chemical Engineer.” 11.45 a.m. 
Informal luncheon. 12.45 p.m. ‘“ The Flow of Gases at High 
Frossure Through Metal Pipes,” by Dr. D. M. Newitt. 2.15 p.m. 
Grand Hall, Hotel Victoria. Ninth annual dinner. 7 for 7.30 p.m. 


FRIDAY, MARCH 6rs. 


InstiTuTION oF MeEcHANICAL ENGINEERS.—Storey’s-gate, 
St. James's Park, London, 8.W. 1. Informal meeting. Lantern 
lecture, “The Netherlands East India State Railways and 
Electrification,” by Mr. A. M. Hug. 7 p.m. 

Junior Instirution or Encrverers.—Science Museum, 
South Kensington, 8.W.7. Lecture on “The Historic Loco- 
motives at the Museum.” Inspection of exhibits. 7.30 p.m. 

O_p CENTRALIANS.—Connaught Rooms, Great Queen-street, 
London, W.C.2. Twenty-eighth annual dinner. 7.15 for 
7.30 p.m. Applications for tickets to Mr. W. F. Simonson, 61, 
St. Mildred’s-road, Lee, 8.E. 12. 

Ratway Cius.—57, Fetter-lane, E.C.4. ‘“‘ My Favourite 
Railway and Why,” by Mr. R. F. Appach. 7.30 p.m. 

Royat Instrrution or Great Brirarn.—2l, Albemarle- 
street, Piccadilly, W.1. Discourse, “‘Ozone in the Upper 
Atmosphere,” by Dr. G. M. B. Dobson. 9 p.m. 


OF 











SATURDAY, MARCH 7ru. 
Bevrast Association or Enarxeers.—Carliton Hall, Belfast. 
Annual dinner. 6.15 for 6.45 p.m. 
Royat Iwstrrorion or Great Barrain.—21, Albemarle- 
street, Piccadilly, London, W.1. “ Alpha Rays, Lecture I.,” 
by Lord Rutherford. 3 p.m. 


MONDAY, MARCH 9ru. 


Institute or Metats: Scorrish Loca, Sevrion.—In the 
Rooms of the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow. Annual general 
meeting. Open discussion. 7.30 p.m. 

Institution oF AvTomoBILE ENGINEERS.—Queen's Hotel, 
Birmingham. “ Pressings for Automobiles,” by Mr. J. E. 
Arrowsmith. 7 p.m. 


TUESDAY, MARCH 10rn. 

InstrruTE OF Metats : Norru-East Coast Lovar Section. 
In the Electrical Engineering Lecture Theatre, Armstrong 
College, Newcastle-on-Tyne. Annual general meeting. * The 
Long-maid-Henderson Process for the Extraction of Copper,” 
by Mr. R. D. Burn. 7.30 p.m. 

InstrruTE oF Metats: Swansea Loca Secrion.—-At the 
Y.M.C.A., Swansea. “Some Researches on the Wire-drawing 
Process,” by Professor F.C. Thompson. 6.15 p.m. 


WEDNESDAY, MARCH lIlirs. 


At the Chemical Society's Rooms, 


InstiTuTE or Fvet. 
“The Formation of 


Burlington House, Piccadilly, 
Coke,’ by Mr. John Roberts. 6 p.m. 

Metats.—Trocadero Restaurant, Piccadilly 
Annual dinner and dance. 7 for 7.15 p.m. 


INSTITUTION OF ENGINEERING [NsPECTION.—At the Rooms of 
the Royal Society of Arts, John-street, Adelphi, London, W.C. 2. 
‘Motor Racing and its Influence on Technical Design,” by 
Lieut.-Col. J. T. C. Moore-Brabazon. 5.30 p.m 


INSTITUTE OF 
Cireus, London, W. 1. 


WEDNESDAY anv THURSDAY, MARCH I Its anp 12ru. 


InstrruTe oF Merats.—In the Hall of the Institution of 
Mechanical Engi s, Storey’s-gate, Westminster, w.i. 
Annual general meeting. (For programme see page 154.) 


FRIDAY, MARCH 13rs. 





Cuemicat Exncrneerinc Grovr.—In the Rooms of the 
Chemical Society, Burlington House, Piccadilly, W.1. “* The 
Manufacture of Lime,”’ by Mr. W. J. Rees. 8 p.m. 

InstituTe or Fuet: Norru-Western Section.—-At the 


Engineers’ Club, Manchester. ‘‘ The Industrial Application of 
Pulverised Fuel,’’ by Dr. G. E. K. Blythe. 7 p.m. 

Junior Instirution or Enoineers.—39, Victoria-street, 
London, 8.W.1. “Phenol Formaldehyde Moulding Com- 
positions, Manufacture and Use,” by Mr. Leonard Clegg. 
7.30 p.m. 

TUESDAY, MARCH 17rn. 

Institute or Mertats: Breuincuam Locat SEcrTIon. 
Chamber of Commerce, New-street, Birmingham. ‘‘ The 
Metallurgy of Some of the Rarer Metals,” by Dr. C. J. Smithells. 
7 p.m. 

WEDNESDAY, MARCH 18ru. 

Newcomen Socrery.—At Caxton Hall, Room 13, West- 
minster, 8.W.1. “‘ John Nuttall’s Sketch Book and Notes on 
Wrought Iron Detail for Early Locomotives,” by Mr. J. G. H. 
Warren. 5.30 p.m. 

OverHeap Lives Association.—At the Institution of Elev- 
trical Engineers, Savoy-place, Victoria Embankment, London, 
W.C. 2. Discussion, *‘ Overhead Line Difficulties,” opened by 
Mr. Wm. C. Bexon. 5.30 p.m. 


FRIDAY, MARCH 20rua. 
Junior Instirution or ENGrINeeRs.—39, Victoria-strect, 
London, 8.W. 1. ‘ Some Token Systems of Railway Signalling,” 
by Mr. W. 8. Roberts. 7.30 p.m. 


MONDAY, MARCH 23np 
Instirute or Fvet.—At the Institution of Civil Engineers, 
Great George-street, London, 8.W.1. “‘ Self-help in the Coal 
Industry,” by Mr. R. A. Burrows. 7.30 p.m. 


WEDNESDAY, MARCH 25rn. 

Association oF SpeciaL LisRaRIES AND INFORMATION 
Bureavx.—At the Institution of Mechanical E eers, Storey’s- 
fate. London, 8.W. 1. “ George Stephenson's Institute and its 

ibrary.” 7 p.m. 

INSTITUTION OF AUTOMOBILE 
Club, Albert-square, Manchester. 
by Mr. J. E. Arrowsmith. 7 p.m. 

InsTITUTION oF Navav Arcurrects.—Grand Hall, Connaught 
Rooms, Great Queen-strect, Kingsway, W.C. 2. Annual dinner. 
7.30 p.m. 


WEDNESDAY tro FRIDAY, MARCH 25rn to 271ru. 

InstiruTION or Navat Arcurrects.—-In the Lecture Hall, 
Royal Society of Arts, John-street, Adelphi, London, W.C. 2 
Annual meeting. 

THURSDAY, MARCH 2é6ru. 

InstrruTe or Fuet: Sourn Wates Brancu.—aAt the South 
Wales Institute of Engineers, Park-place, Cardiff. Joint meet 
ing. “‘ Local Generation of Electrical Power plus the Grid,” by 
Major E. Ivor David. 6 p.m. 


FRIDAY, MARCH 27ru. 

Institute or Fuet: East Mrpianps Secrion.—Technical 
College, Derby. “‘The Power Consumption of Boiler-hous 
Ausifaries,” by Mr. P. H. N. Ulander. 7 p.m. 

TUESDAY, MARCH 3lst. 

Institute or Fvet.—At the Institution of Mechanical Eny'- 
neers, Storey’s-gate, Westminster, London, 8.W.1. Joint 
meeting. “ Injection, Ignition and Combustion in High-speed 
Heavy-Oil Engines,’ by Dr. 8. J. Davies and Mr. E. Giffen. 
7.45 p.m. 





Enoineers.—-The Engineers’ 
* Pressings for Automobiles,” 


MONDAY, APRIL 13rx. 

InstrruTe or TransPort.—At the Institution of Electrica 
Engineers, Victoria Embankment, W.C.2. Debate upon the 
Final Report of the Royal Commission on Transport. 5.30 p.m. 

FRIDAY anp SATURDAY, APRIL Il7ru anv 18ru. 

Farapay Societry.—The Department of Chemistry, The 

Phot - 





University, Liverpool. General di on 

Processes.”” I.: “ Molecular Spectra in Relation to Photo- 
chemical .” Friday, 10 a.m., introductory paper by Pro- 
fessor R. ; IL: “ Photochemical Kinetics in Gaseous 


gl Friday, 2.30 p.m., introducto: per by Professor 
. Bodenstein ; "int: “ Photochemical Change in Liquid and 
Solid Solutions,” Saturday, 10 a.m., introductory paper by Pro- 
fessor Berthoud ; IV.: “ Photosynthesis,” Saturday, 2.30 p.m., 
introductory paper by Professor E. C. C. Baly. 








